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Jse only genuine soldering tips from 



The line of professional 
soldering stations thai gives accurate 
emperature control all the time! 

The EC1000, 2000, 3000,4000 soldering stations 

respond automatically to soldering load variations and 

maintain the temperature you select to within ± 10°R 

LED read-out on the EC2000 and 4000 displays 

actual tip temperature with a ± 1°F resolution. 

Unbelievable? See your distributor. 

Get an on-the-job demonstration. Now! 



The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497 
BOKER®CRESCENT®LUFWN®NK>KXSO^PW^ 



CoooerTools 



CIRCLE 4 ON FREE INFORMATION CARD 



SENCORE MODEL SC61 



60 MHz WAVEFORM ANALYZER 



Double Your Troubleshooting and Testing 
Productivity ... Or Your Money Back! 



Six-digit read nut: Auto- 
matically tracks every 
CRT test. We call it 
digital auiotraeking. 
It's patent pending. 



L 



Bright 60 MHz dual-trace: 
60 MHz CRT (3 dB); 
usable to 100 MHz (12 
dB) 



Delta PPV, Time, Freq: 

Measure any part of a 
waveform for PPV, 
time or frequency 
using Delta measure- 
ments. Just dial in 
waveform section you 
want to measure and 
push, - 




Simplify Freq ratio tests: 

Automatically 
compare input/output 
ratio of multiplyWivide 
stages from 1:1 to 
1:999,999 with the 
push of a button. 



The first scope with push button 
digital readout. If you use general 
purpose oscilloscopes for trouble- 
shooting or testing, we can double 
your present productivity with the 
SC61 Waveform Analyzer, the first 
scope with push button digital 
readout. 

It's ten times faster — ten times 
more accurate. The SC61 is the first 
and only instrument to integrate the 
speed and accuracy of a digital 
readout with the viewing capability 
of a high performance 60 MHz 
scope. Connect only one probe 
and you can view any waveform to 
60 MHz. Then, just push a button to 
read DCV, PPV, frequency and 
time. 

There are no graticules to count 
or calculations to make so every 
measurement is 10 to 100 times 
faster than before. 



Auiotraeking DCV, PPV, 
Freq: Measure DCV to 
.5%; PPV to 2%: freq. 
to 001%. Just push a 
button for either 
Channel A or B, 



One probe input: One 

probe input per 
channel for all 
measurements- 
digital and scope- 
with 5 mV to 2000 V 
measuring range. (2 
Ic-cap probes 
provided.) 



Super sync: ECL 
provides rock-solid 
sync trigger circuits 
with only 4 controls; 
includes TV sync 
separators for video 
work. 



The digital readout is 10 to 
10.000 times more accurate than 
conventional scopes as well, for 
measurements you can trust in 
today's high precision circuits. 

Plus having everything you want 
to know about a test point, at the 
push of a button, eliminates guess- 
work and backtracking. 

A special Delta function even 
lets you intensify any part of a 
waveform and digitally measure the 
PPV, time or frequency for just that 
waveform section. 

And it's neat. No more tangled 

leads, piles of probes or dangling 
cords. The SC61 is an entire test 
station in one unit. 

Double your productivity. When 
we say the SC61 will double your 
productivity, we're being conserva- 
tive. We've seen cases of three, 
four, even ten time increases in 

CIRCLE 16 ON FREE INFORMATION CAHD 
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$3275 

U.S. Patent Pending 
Financing Available 



productivity with this first-of-its-kind, 
automated oscilloscope. Every 
situation is different, however, so 
try the SC61 and judge for yourself. 
Here's our offer. 

Money back guarantee. If the 

SC61 does not at least double your 
productivity during the first thirty 
days, you may return it for a full 
refund, including freight both ways. 

Call today. Get the entire SC61 
Waveform Analyzer story. Call toll- 
free today, and ask for our eight 
page color brochure. It could be the 
most productive call you make this 

year! Phone Toil-Free 
1-800-843-3338 

Alaska. Hawaii, Canada, and 
Soul/} Dakota call collect 
f605J 33S-0100 
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3200 Sencore Drive, Sioux Fails, SO 57107 
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diskettes 

$1.39 each! 

Now.. .Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 1 00% certified 
to insure premium performance. 

Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal. ..Helps Prevent Contamination 

To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra- high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 1 discs to a carton and 1 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 1 00 units are available in increments of 1 units 
at a 10% surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
1 %; 1 ,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 1 00,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it, If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 
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SAVE OH WABASH DISKETTES 
Product Description 

8" SSS0 IBM Compatible (128 B/S, 26 Sectors) 

8" Same as above, but bulk pack w/o envelope 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSDD IBM Compatible (123 B/S, 26 Sectors) 

8" DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (256 B/S. 26 Sectors) 

3" DSDD Soft Sector (512 B/S. 15 Sectors) 

8" DS0D Soft Sector (1024 B/S, 8 Sectors) 

5V<" SSSD Soft Sector w/Hub Ring 

5Vi" Same as above, but bulk pack w/o envelope 

5V." SSSD 10 Hard Sector w/Hub Ring 

5'A" SSSD 16 Hard Sector w/Hub Ring 

5Vt" SSDD Lanier No-problem compatible 

5'A" SSDD Soft Sector w/Hub Ring 

514" Same as above, but bulk pack w/o envelope 

5'A" SSDD Soft Sector Flippy Disk (use both sides) 

5W' SSDD 10 Hard Sector w/Hub Ring 

SV*" SSDD 1 6 Hard Sector w/Hub Ring 

5V«" DSDD Soft Sector w/Hub Ring 

5V«" DSDD 10 Hard Sector w/Hub Ring 

5'A" DSDD 16 Hard Sector w/Hub Ring 

5Yt" SSQD Soft Sector w/Hub Ring (96 TPI) 

5W DSQD Soft Sector w/Hub Ring (96 TPI) 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; SSQD= Single Sided Quad Density; 
DSQD - Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order S50.00. Minimum purchase order $200.00, 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add S8.00 per case or partial-case of 
1 00 8-inch discs or S6.00 per case or partial-case of 1 00 5'A-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a MasterCard 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-441 4. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Copyright ' 1982 Communications Electronics" Ad #1 10582 
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Order Toll-Free! wabash 

800-52 1 -441 4 error-free 

In Michigan 313-994-4444 (JlSketteS 




COMMUNICATIONS 
ELECTRONICS" 

Computer Products Division 

854 Phoenix □ Box 1 002 D Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (31 3] 994-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



APRIL 1983 Vol. 54 No. 4 



SPECIAL SECTION 



57 YOUR OWN COMPUTER 

59 COMPUTER BASICS Marc Stern 

63 ENTRY-LEVEL COMPUTERS Herb Friedman 

67 ALL-IN-ONE COMPUTERS Marc Stem 

73 DISK DRIVES Marc Stern 

79 PRINTERS Marc Stern 

85 MODEMS Herb Friedman 

90 ACCESSORY BOARDS Marc Stern 

96 COMPUTER GLOSSARY 

107 GADGETS AND GIZMOS Herb Friedman 

111 DATA TERMINALS Marc Stern 

115 YOUR OWN SOFTWARE 

117 BUDGET SOFTWAHE Herb Friedman 

127 "WHAT IF" SOFTWARE Herb Friedman 



BUILD THIS 



TECHNOLOGY 



43 ADD A VIDEO INPUT TO YOUR TV 

Modify your television set to accept a baseband video signal for 
better picture quality when using a computer or VCR. 
John Soluk 

49 BUILD YOUR OWN CUSTOM CASES 

Give your projects a professional look with custom-built cases. 
Robert Gross blatt 

132 VLF-HF ACTIVE ANTENNAS 

Part 3. These short-lenglh antennas are easy to build and offer 
surprisingly good performance. R.W. Burhans 

136 SPOT-A-MATIC 

An illuminating project. Robert Grossblatt 



4 VIDEO ELECTHONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 

12 SATELLITE TELETEXT NEWS 

The latest happenings in communications technology, 
Gary H. Aden 

14 VIDEOGAMES 

Supercharge your Atari 2600, Danny Goodman 



153 



STATE OF SOLID STATE 

An expander for your Hi-Fi. Robert F. Scott 



CIRCUITS AND 142 THE drawing board 

COMPONENTS More on the keyboard encoder. Robert Grossblatt 

146 NEW IDEAS 

An easy-lo-build crystal tester. 

150 HOBBY CORNER 

Turning a clock Into a timer. Earl "Doc" Savage, K4SDS 

VIDEO 155 SERVICE CLINIC 

There's nothing really new about fixing those new TV sets. 
Jack Darr 

156 SERVICE QUESTIONS 

R-E's Service Editor solves technicians" problems. 

EQUIPMENT 24 Monarchy Engineering A501/A502 Power Amp and Preamp 
REPORTS 28 Non-Ltnear Systems Kaypro II Portable Computer 



DEPARTMENTS 



10 Advertising and Sales Offices 

188 Advertising Index 
10 Editorial 

189 Free Information Card 



22 Letters 

161 Market Center 

39 New Products 

6 What's News 



ON THE COVER 

The fascinating world of micro- 
computers— whether it be a simple 
entry-level machine for education or 
ntertainment, or a complex, full- 
eatured computer for your busi- 
ness—there's something there for 
everyone And (here's something for 
fveryone in our Special Section. 
Your Own Computer." This month 
we take an in-depth look at the hard- 
ware and the things you should 
know before you buy. To round 
hings out, "Your Own Software" 
akes a look at one of the most pop- 
lar types of software— the electron- 
c spreadsheet— and a look at some 
software you may never have heard 
of, but that's surprisingly useful and; 
or inexpensive. It all starts on page 
7. 
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A CUSTOM CASE will give your proi. 
esslonai look and gel 11 the attention il 
serves tt can be surprisingly easy and in- 
expensive to build il you know how Find out 
more starling on page 49 

COMING NEXT MONTH 

On Sale April 19 

Build A Talking Clock. This 
clock not only tells the time, it 
says u 

Car Alarm. Connect il to your car 
to help keep the burglars away. 
All About LSI Music Synthesiz- 
ers. A look at the different IC s 
available to build your own music 
synthesizers. 
And more. 
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As a service to readers. Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments, -i 
Because of possible variances in the quality and condition of materials and workmanship used by readers. Radia-Ellectronics disclaims any responsibility tor the safe and proper JO 
functioning of reader-built projects based upon or from plans or information published in this magazine. ^ 
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POCKET TV 



The first completely tubeless TV destined for the American market is Casio's ingenious LCD 
model (shown above), due here in July, priced at about $250. The complete set is about the 
size of a one-inch stack of 3- x -5-inch index cards. The screen measures 2?U inches 
diagonally, using a twisted nematic type of liquid crystal display. To solve the problem of 
viewing in the dark. Casio uses an electroluminescent material as a backlight. It can be 
operated for three hours from three AA batteries, or can be powered by a 1 2-volt car battery or 
an AC adaptor. 

The screen resolution is 20,480 picture elements (pixels)— 160 horizontal, 128 vertical. 
The chassis contains 7 LSI IC's. including 5 VSL1 IC's all developed by Casio. Weight is 1 2.35 
ounces, and the unit contains a loudspeaker as well. Initial production in Japan will be about 
20,000 monthly, and Casio expects to use the same design for computer displays. It promises 
a color version next year. 



END OF VCR 
BARGAINS? 



If you want a low-end VCR at $299 or a full-featured programmable one for under $500 or so. 
better snap it up now while the snapping is good. Atpresstime, it appeared that the oversupply 
crisis that pushed prices to almost unbelievable lows might be coming to an end. During 1 982, 
inventories of excess recorders were sharply reduced by a combination of sharply cut prices 
and restraint in imports. In addition, the firming of the Japanese yen against the dollar appears 
to militate against continued low prices. And for the first time, there were no major model 
changes around New Year's to cause instant obsolescence of older versions and the 
resulting bargain closeouts. 
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RCA says it will introduce an interactive version of its CED videodisc player later this year. 
Controlled by a remote keypad, the player can be random-accessed to find any individual 
track (each one of which contains four TV frames). Both the Laservision optical-disc system 
and the Japanese VHD-capacitance system (being introduced in Japan this spring, but with 
no US starting date) are designed to allow for interactive use. RCA says its interactive player 
will accommodate the same types of interactive programs as the other systems. It exemplifies 
RCA's approach of introducing a basic system, then adding features, such as remote control, 
stereo, and now interactivity, as opposed to the Laservision approach of fielding a system thai 
initially contains all such features. RCA points out that it interactive discs will play for an hour 
per side; interactive laser-discs are capable only of a half-hour of playing time per side. 

Miniaturized portable Beta recorders will make their appearance in 1 983 as an answer to 
JVC's VHS-C (for "compact") format, which uses a smaller cassette to record up to 20 
minutes. The new Beta machines use the standard Beta cassette that can record for up to five 
hours. The new machines weigh about 6 pounds without battery, 7V 2 pounds with. 

General Electric, which buys portable VCR's from Matsushita, home units from Hitachi, 
will depend on Matsushita for all its VCR needs. 

Look for "live-action" video games in the arcades in the near future. Those coin- 
operated thrillers will combine computer-game excitement with the realism of the videodisc. 
Pioneer will supply the built-in optical players. R-E 



he 



orkbenc 

(continued 





CIRCLE 10 ON FREE INFORMATION CARD 



WHAT'S NEWS 



Cellular radio license 
applications inadequate 

Seven out of ten applications in 
the new cellular radio field may be 
inadequate, simply for failure to 
show 'reasonable assurance" of 
antenna-site availability. That is 
the opinion of the Memphis-based 
real estate consulting f i rm, McAllis- 
ter Associates, after a survey of the 
field. 

In the rush to secure licenses. 
some 3000 documents have been 
filed. The smartest companies," 
says McAllister Associates, "have 
made sure that antenna-site 
availability is well documented in 
their applications. They expect that 
the FCC will screen applications 
on that basis, because it is the 
easiest place to find indisputable 
errors." 

Sites secured only by un- 
enforceable letters of intent con- 
stitute the commonest inadequacy 
found, amounting to 60 percent of 
the sites surveyed, Another 28 per- 
cent showed even more obvious 
problems, including instances in 
which the property to which the 
rights had been signed over was 
not the property listed in the 
application. 

Random access memory 
has 3-ns access time 

Motorola claims the world's fast- 
est random -access memory in its 
MC10H145, a new 64-bit bipolar 
ECL RAM. The access time is typi- 
cally 3 nanoseconds and is 6 ns 



maximum. The MC10H145 is 
organized as a 16 x 4 memory 
array and is a member of the 
MECL10KH family. 

The high speeds were attained 
by a combination of new circuit de- 
sign and advanced processing 
techniques. The gate structure 
was changed to include both 
constant-current-source gates and 
a voltage regulator. Those 
changes and new logic con- 
figurations reduce gate delays. 

The device is processed in 
Motorola's new oxide isolated 
MOSAIC (Motorola Oxide Self- 
Aligned /mplanted Circuit) pro- 
cess, which reduces size and 
parasitic capacitances and im- 
proves bandwidth. 

Art generator for 
Apple computers 

Visual Horizons has introduced 
Computer Slide Express; that is a 
service that turns any Apple com- 
puter into an art generator, With 
the new service, any Apple compu- 
ter user can convert computerized 
charts, designs, graphs, and 
graphics, into 35-mm color slides, 
standard-size black-and-white 
prints or enlargements, or over- 
head transparencies. 

The information can be transmit- 
ted over telephone lines or mailed 
to Visual Horizons in the form of a 
floppy disk, which holds material 
for up to 35 slides. All material is 
returned through the mail. 

The system is especially 
adapted to an author who might 




MOTOROLA'S MC10H145, a high-speed RAM. 



need black-and-white charts for a 
book, or to lecturers who need 
slides quickly for a presentation. 

Visual Horizons will offer a com- 
plete range of software to let Apple 
users access a variety of type 
sizes, styles, and background de- 
signs. Computer Slide Express 
programs are also being de- 
veloped for use with other compu- 
ter brands. 

Information may be obtained 
from Visual Horizons, 180 Metro 
Park, Rochester, NY 14623. 



RCA develops a 
new high-power laser 

A new high-power semiconduc- 
tor laser just developed in the RCA 
Laboratories in Princeton, NJ, is 
expected to find important uses in 
optical data recording, high-speed 
printing, and fiber-optics com- 
munications. The new device, a 
CDH-LOC (Constricted Double 
Heterojunction Large Optical Cav- 
ity) injection diode laser, is smaller 
than a grain of salt. It has just been 
patented and is being offered for 
sale by the company's Solid State 
Division. 

Invented by Dr. Dan Botez of the 
RCA Labs Optoelectronics Group, 
the new laster is fabricated by a 
single-step deposition of layers of 
gallium arsenide and aluminum 
gallium arsenide over grooved gal- 
lium aresenide substrates. 
Thousands of lasers can be 
obtained from a single wafer. 

The CDH-LOC structure pro- 
vides a stable light source with 
highly linear power output versus 
drive current foroperating currents 
above the laser threshold. Emis- 
sion in both the single lateral mode 
and the single transverse mode is 
obtained up to 40 mW in con- 
tinuous operation and 100 mW in 
50-percent duty-cycle conditions. 
Both represent the highest powers 
in a single spatial mode that has 
ever been achieved under such 
drive conditions. 

A unique lasing cavity design al- 
lows the device to operate in a 
large spot size (6 micrometers x 
1.4 micrometers) and con- 
sequently a narrow beam (6° x 
25 5 ). Thus the device is well suited 
for applications with stringent 
optical-quality needs. Furthermore 
the device beam has almost no 
astigmatism; hence it can be fo- 



cused to a diffraction limited spot. 
It Is expected that the new laser 
will soon replace older gas types 
as light sources in optical record- 
ing equipment used for mass data 
storage. Another area— high- 
speed printing — holds great prom- 
ise. A high-power diode laser per- 
mits rapid scanning of the printing 
drum and thus fast printing. In 
fiber-optics communications, it 
could permit light transmission 
without repeaters over longer dis- 
tances. It will also be useful for 
non-fiber communications and 
guide-wave signal processing. 

Computers makes farmers 
out of urban dwellers 

A new type of computer-based 
agriculture is reported from Israel, 
where urban residents who lack 
the most basic horticultural skills 
are growing magnificent fruits, 
flowers, and shrubs semi- 
automatically. The plants are 
grown in concrete sectional con- 
tainers. The soil is volcanic tuff- 
gray absorbent pebbles that pro- 
vide excellent aeration. The tech- 
nique can also be applied with ex- 
cellent results to backyard gardens 
in ordinary soil. 

The brain of the system is a 
small pocket-size computer that 
plans and delivers the correct 
amounts of water and fertilizer, it 
takes into account air temperature, 
humidity, and other variables, as 
well as type of soil (in earth gar- 
dens) and other data supplied by 
the gardener-owner. 

The roof or backyard plots are 
seeded and the computer begins 
to supply liquid at calculated in- 
tervals. The water and fertilizer 
mixture is applied through small 
plastic tubes punctuated with 
drippers directed at the roots of the 
plants. In container- type gardens, 
the leftover liquid is recycled. The 
"farmer" has only to replenish 
fertilizers weekly or sometimes at 
longer intervals. 

The new agricultural approach 
was invented by an industrial en- 
gineer. Noam Blum, who patented 
and is now marketing it. Installation 
on roofs, including all containers 
and equipment, costs up to about 
$4,000 for 100 square meters 
(1.075 sq, ft.) of space. Gardens 
on ordinary soil cost about half that 
much. 

continued on page 8 



TEK 2200 



MULTI-PURPOSE 
OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Now! A 60 MHz Tektronix scope 
built for your bench. 




In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 



Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements, The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 



probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 50 

In Oregon call collect: 
(503) 627-9000 Ext. 50 



"Price FO. B. Beaverton, OR. Price subject to change. 



Ttektronix 
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Copyrights. 1 982. Tektronix, Inc. All rights leseived. TTA-337 
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Microsync offers 

Timex 'Sinclair 
maintenance plan 

Owners of Sinclair ZX81 and 
Timex Sinclair 1000 computers 
can now obtain yearly main- 
tenance agreements from Mic- 
rosyno, in Keene, NH. 
Microsync — the only Sinclair- 
authorized service center in the 
country — repaired over 10,000 
Sinclair ZX81 s last year. 

The maintenance agreement 
offers full service, including all 
parts. Agreements run for one year 
after warranty expiration, and are 
renewable. 

Cost for one-year maintenance 
agreements are $14.95 for any 
ZX81 or Timex/Sinclair WOO less 
than 90 days old and $34.95 for 
units more than 90 days old. For 
16K RAM's less than 90 days old, 
an agreement costs $12.95; more 
than 90 days old, $24,95, 

Service agreements are also 
available on the new Sinclair ZX 
printer that is not marketed in the 



United States but is available from 
Canadian distributors. 

Further information may be 
obtained from Customer Service 
Department. Microsync Services, 
Keene, NH 03431. 



Computer now offers 
complete home control 

A new and improved model of 
Tomorrowhouse, the complete 
computerized turnkey home- 
monitoring and control system that 
was introduced last summer by 
Compu-Homes Systems of Den- 
ver, is planned for this spring. 

Said by its makers to be the first 
such system within the reach of the 
average consumer, Tomorrow- 
house is based on the Apple II per- 
sonal computer. It consists of a 
specially constructed plug-in cir- 
cuit card, sensors, a junction box 
and related hardware, the pro- 
grams necessary to set up and 
control a house, and installation 
and user manuals. 




MICROSYNC OFFERS MAINTENANCEAGREEMENTS for Sinclair and 
Ttmex/Sinclair computers 



The graphic display of the Apple 
computer shows the exact status 
of all security and energy-control 
features at all times. The Security 
system is extended to include tem- 
perature monitoring of critical 
areas or equipment, and can turn 
on lights to scare off burglars or 
light escape routes in case of fire, 
Heating and air conditioning can 
be scheduled up to nine weeks in 
advance. Heating cooling and 
lights appliances schedules can 
be stored for execution at will, a 
feat impossible with simple timers. 
Other convenience features in- 
clude a wake-up alarm and an 
appointment calendar. 

Since humans are visual and 
vocal animals, information is pre- 
sented visually (on the display) 
and verbally {via a voice syn- 
thesizer). Warnings and periodic 
announcements are made by 
voice. 

The new Tomorrowhouse (mod- 
el 2.2] will include remote monitor- 
ing via any Touch-Tone phone. 
The user can call home, inquire 
whether there were any intrusions 
or power failures, and issue com- 
mands or change schedules. 
Tomonowhouse can also call the 
office, vacation number, or neigh- 
bor in case of emergency and give 
an appropriate voice message. 

For people who already have 
Apples, prices start at about $800. 



Broadcasters' guide 
heralds teletext push 

As part of a stepped-up market- 
ing push of the British World Sys- 
tem Teletext, British Video and 
Teletext (BvT— the marketing and 
promoting arm of the British 
videotex! and teletext industry) has 
mailed a new Broadcasters' Guide 
to Teletext— the World System, to 
executives and engineers of 
broadcast groups and 1 ,000 televi- 
sion stations across the U.S. 

The guide describes teletext, ex- 
plains how to make money with 
teletext, how to get a teletext 
magazine started, and presents 
details on British World System 
teletext receivers, standards, and 
maintenance. 

BVT will continue to make avail- 
able the Prestel World Service, a 
videotex system that provides in- 
formation such as international 



commodity prices, shipping, and 
travel data. (Teletext is one-way 
transmission of information via 
broadcasting or cable, while 
videotex is one- or two-way com- 
munication of information via 
phone lines or cable.) But due to 
the numbers of hardware and soft- 
ware vendors in the United States 
currently using the Prestel stan- 
dard, BTV will confine its active 
promotion to convincing 
broadcasters that "Today is the 
day to get into teletext." 



AM stereo transmission 
for "Grand Ole Opry" 

WSM, Nashville, Tennessee, 
which has been transmitting 
"Grand Ole Opry" since 1925, 
switched over to AM stereo last 
December using the Harris sys- 
tem. The station covers 38 states 
with its 50-kilowatt signal. 

"We hope," said Tom Cassetty, 
WSM 's general manager, "that AM 
stereo radios for homes and cars 
will be on the market soon," 



CBS, Sony join to make 
audio discs in U.S.A. 

A plan to make Compact Disc 
audio software in the United States 
has been announced jointly by 
CBS, Inc. and Sony Corp. of 
Japan. The discs will be made by 
CBS-Sony Inc., a corporation 
owned equally by CBS and Sony. 

The Compact Disc is the first 
commercially produced digital- 
audio playback disc. The technol- 
ogy uses a small, reflective 4%- 
inch disc that is read by a beam 
from a solid-state optical laser. The 
dynamic range, signal-to-noise 
ratio, and channel separation are 
all over 90 dB. Wow and flutter are 
unmeasurable, and frequency re- 
sponse is flat over the whole audio 
range. 

Since the playback system is op- 
tical, with no surface contact, the 
Compact Disc will retain its original 
quality for an indefinite period of 
time, and is less liable to suffer 
physical damage. 

Under present plans, CBS Rec- 
ords will market Compact Discs 
imported from CBS-Sony of Japan 
in 1 983, and CBS-Sony will start to 
manufacture them in the United 
States some time in 1 984. R-E 
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REDUCE SHOCK HAZARD. NEW, VARIABLE 
ISOLATION TRANSFORMER, ONLY $157.75 



Here's extra safety for personnel— 
protection for equipment. Absolutely 
necessary for servicing or testing any 
transformerless equipment— industry, 
lab, school or field. 

New WP-29 ISO-V-AC lets you set 
isolated output voltage to precise 



value you need. Monitor either 
isolated output or direct input 
voltage on panel meter. It's the most 
versatile isolation transformer you 
can buy! 

Two isolated outputs: polarized 
ctandard two-wire socket and banana 



VIZ Isotap isolation transformers 



jacks (so isolated AC may be applied 
directly to circuit points). Completely 
portable. Thermal overload protection 
of transformer and output protected 
by 2-amp. circuit breaker. Output 
leads supplied. 



AC Leakage Tester 




6*0+ 





WP-26A Isotap 

400 VA isolated. 
500 VA direct. Outputs 
at 105, 120 and 135 V. 



$85.00 



WP-27A Isotap II 

400 VA isolated only. 

Outputs 25 to 150V AC 

in 5V steps. 

$89.95 

- VIZ RELIABILITY. 



WP-28 Porta-lsotap 

150 VA isolated, 500 VA 

direct. Output 105-130V. 

TV adapaters supplied. 

Carrying strap 

$65.00 




VIZ is a 50 year- old company. Our instruments are fully warranted, 

parts and labor, for a year. All units tested to NBS standards. 
We offer service and parts availability for a minimum of ten years. 
Over 15 repair depots in U.S.A. 



WT-540B 

For safety. 

Detects AC leakage in 

appliances and equipment. 

Calibrated at 0.5 

and 0.75 mA. 

$39.75 



Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you. 



w 




Look to VIZ for value, quality and availability* 
Over 70 instruments in the line. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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EDITORIAL 



WCES '83 



The 4-day Winter Consumer-Electronics Show held in Las Vegas 
in early January attracted a record attendance of over 78,000 to 
evaluate the new products being introduced by the major consumer- 
electronics manufacturers. These products will be showing up on the 
store shelves during the coming months. 

The products that attracted the most attention were computers, 
telephones and videogames. On the computer front, new personal 
computers were introduced by such well known names as Hewlett- 
Packard, Mattel (called the Aquarius and it will, of course, play video 
games), Texas Instruments, (the TI99/2, a basic computer that will 
compete in the under $100 category). Computers were also in- 
troduced by manufacturers new to the field, such as Spectra Video 
(the model SV-3 18 contains 32K ROM, 32K RAM, Microsoft BASIC 
in ROM, 52-graphic symbols, 16-color display, and more for $299.95) 
and Data-Assette (the Jupiter Ace that will compete with the Timex/ 
Sinclair ZX81). 

A horde of new videogame cartridges were introduced at the show. 
New videogame consoles were also introduced. NAP. Consumer 
Electronics unveiled their Odyssey Command Center that is compat- 
ible with Odyssey 2 videogame cartridges and features a typewriter- 
like keyboard and enhanced graphics, Mattel showed their new In- 
tellivision It, actually a compact version of the currently available in- 
tellivision console. At the same time, Mattel was privately showing 
their next-generation videogame, called the Intetlivision III. Watch for 
our June 83 issue that will feature a special section on videogames. 

Of particular interest was the General Electric display of high- 
technology products that included a Home Control System with a 
CRT display. The device controls appliances by sending control sig- 
nals over the existing house wiring and includes heating and air con- 
ditioning control, a security and fire alarm system, and more. 

There was also action on the VCR front. Manufacturers of Beta- 
format VCR's announced a new Beta format with hi-fi sound. 

Robots also made an appearance at the show. Nolan Bushnell 
(founder of Atari, Inc.) introduced his long-awaited home robot. Two 
models of the Androbot were shown. The advanced model, called 
B.O.B., will sell for approximately $2500 and feature three Intel 8088 
16-bit microprocessors, 3 megabytes of memory, and infra-red and 
ultrasonic sensors. The basic model, called Topo, will sell for approx- 
imately $1000 and acquires its intelligence from an outboard per- 
sonal computer via an RF link. Neither the infra-red nor ultrasonic 
sensors are supplied with the basic model. 

With new product introductions of this kind, it appears that the 
consumer-electronics industry is alive, well, and headed for a banner 
year. Radio-Electronics will be there covering these and other de- 
velopments as they happen, presenting you with the latest in-depth 
information. 
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New! An 80 MHz mult i- function 
counter that does it all- 
frequency, totalize, period. 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street ■ Chicago, Illinois 60635 « 312/869-9007 

Inn Sis., 6460 W. Cortland St., Chicago. IL 60635 

• Canadian Sales. Alias Electronics, Ontario 

South and Central American Sales. Empire Enporiers. Plamview, NY 1 1803 



For the complete story 

on new counters from BaK-PRECiSlON 

see your local distributor or call toll-free 

1-800-621-4627 [in Illinois 1-312-889-9087] 
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SATELLITE/TELETEXT NEWS 



CBS 

ACCELERATES 
TELETEXT 




MORE DBS 
PROJECTS 
APPROVED 




AROUND THE 

SATELLITE 

CIRCUIT 



CBS has speeded up its timetable for introducing its "Extra Vision" teletext service, with an 
eye toward national launch this year. The service, using the North American Broadcast 
Teletext Standard format, is being transmitted on a test basis aboard lines 15-18 of the 
vertical blanking-interval of the network feed. The national teletext magazine will include 
about 100 pages of news, information, advertising, and other data, although CBS is stil 
pondering how much room to leave for local stations to insert their own teletext material. CBS 
also plans to put closed captioning into the national teletext teed, offering subtitles so that deaf 
viewers can follow the dialog in news and entertainment programs. 

The Federal Communications has approved the preliminary plans for Direct Broadcast 
Satellites developed by seven more companies; those tentative OK's follow quickly on the 
heels of the go-ahead given recently to Satellite Television Corp. Among the companies now 
authorized to proceed with their DBS plans are CBS, Western Union, DBS Corp., RCA 
Americom, Graphic Scanning Corp., U.S. Satellite Broadcasting Co., and Video Satellite 
Systems. The companies have different approaches: For example, CBS is concentrating on 
the high-definition-TV feature of its system; several others plan only to be carriers for the DBS 
programming services of other companies. 

The current round of FCC approvals is merely the go-ahead to begin developing systems. 
Launch authorizations, orbital slots, and other technical approvals probably won't come until 
late 1983 or beyond, after an international meeting hammers out a western-hemisphere 
agreement for DBS technology. 

Among the interesting features of the latest batch of DBS projects are the RCA Americom 
systems, which will include four satellites, and the four-bird CBS system. In addition, U.S. 
Satellite Broadcasting, owned by the Minnesota-based Hubbard Broadcasting, proposes a 
four-bird ad-supported programming service. Graphic Scanning seeks a two-satellite system 
which will offer two pay-TV channels. 

In a separate action involving DBS, the Commission is encouraging public comments about 
the susceptibility of DBS home receivers to extraneous interference. The research comes in 
anticipation of this summer's international DBS meeting. In particular, the U.S. committee 
going to that meeting wants to find out more details about possible problems, such as 
out-of-band emissions from terrestrial systems in the next higher band which could fall into the 
12-GHz frequency range used by DBS. In addition, the committee will examine harmonics of 
emissions radiated by equipment in lower bands, such as microwave ovens, which could fall 
Into the 12 GHz spectrum. 



Bell Labs has developed a system that can put two high-quality video signals on a single 
satellite transponder with no loss in image. In a recent demonstration, Bell scientists showed 
a time-frequency multiplexing system which squeezes a single TV channel into half the usual 
transmission time. Using elaborate signal-processing techniques, the system stores material 
from the first fieid of each video frame scan then adds only the differential information in the 
second fieid. Both the first field and the differential data of the second field are then transmit- 
ted simultaneously. The differential data sent in an upper band by means of double-sideband 
suppressed-carrier modulation. That squeezing technique leaves room within the transmis- 
sion for a second signal. Bell engineers think that they could even tuck a third video 
transmission into the same transponder, although there would be some signal-quality loss for 
ail three channels if that happened. Nonetheless, the video-compression technique, which is 
the latest in a long series of efforts to piggyback channels on a single circuit, is seen as an 
important step in the search for ways to increase transmission capacity in the crowded skies. 
Intelsat has adopted an earth station "Standard Z" intended to make it easier for in- 
ternational satellite operators to design and build reception equipment. Until now, most 
earth-station antennas used for domestic service have not followed any universal pattern. 
The new "Standard Z" provides specific guidelines on performance characteristics and 
differs from previous standards in that such items as the effective radiated power per carrier, 
modulation methods, transmit gain, and channel quality are not included. R-E 






We gave 

solderless breadboarding 

a new name. 



Proto-Board' breadboards, by 
Global Specialties. The leading name in 
solderless breadboarding. 

You find them wherever electron- 
ics is important. From labs to production 
lines to classrooms to home workshop 
benches. Their name, synonymous with 
solderless breadboarding. And for 
good reason. 

Proto-Board breadboards mtro 
duced engineers, technicians 
and hobbyists to a new way 



of designing and building electronic 
circuits: as fast as they can think. 
Testing, modifying and expanding as 
quickly as new thoughts occur. 
Saving precious time and money by 
freeing creativity from manual labor 
Global Proto-Board 
products are arrays of 
solderless sockets and 
bus strips that 
emulate PC 
board layouts 



wnile permuting instant insertion 
and removal of components from Ihe 
largest DIP to the smallest discretes. 
With a rugged construction built to pro- 
vide positive connections and withstand 
day-in. day-out professional use— even 
as test fixtures. And mounted on sturdy 
metal backplanes, for extended high- 
frequency use and extra durability. 

Their value and versatility are why 
so many professionals and hobbyists 
are "Proto-Board"-mg. And why you 
should be, too. 




Available with precision, fixed 
and variable regulaied power 
Supplies, or m unpowered versions 
Proto-Board breadboards come 
in a variety ol sizes and conlig- 
uralrons. to meel virtually any 
circuit design challenge 



70 Fulton Terr New Haven CT 06509 (2031 624-3103 TWX 710-465-1237 

OTHER OFFICES San Francisco (415] 648-0611 TW 910-372-7992 

Europe: Phone Sallron-Walden 0799-21682 TLX 817477 

Canada ten Fmkle' Lid . Downsvie*. Ontario 



GLOBAL 



SPECIALTIES 

CORPORATION 

O Copyright 1981 Global Specialnes Corporator! 



Call toll-free for details 



1-800-243-6077 

During business hours 



"See us at Electro, Booths 3139, 3141, 3143, 3145." 
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VIDEOGAMES 



New life for your Atari 2600 

DANNY GOODMAN, CONTRIBUTING EDITOR 



DEDICATED ATARI 2600 ENTHUSIASTS 

become defensive whenever friends carry 
on about one of the many systems now on 
the market that offer arcade-like 
graphics. By comparison, the 2600 seems 
a generation or two behind. Even after 
some wonderfully detailed graphic ex- 
ecutions like Parker Bros.' Frogger, 
Atari's Defender, and I magic's Demon 
Attack, the 2600 still lacks the "flash" of 
the Intellivison from Mattel , and the new- 
er systems by Atari and Coleco. That is, 
however, only until you plug Starpath's 
Supercharger into the cartridge slot (see 
Fig. 1). It's like discovering a completely 
new game system, and the cost is only 
about S70. 




FIG. 1 

One of Starpath's (formerly known as 
Arcadia) founders. Bob Brown, is an ex- 
Atari engineer who had a lot to do with the 
design of the 2600. As such, it's not sur- 
prising that he's very knowledgeable 
when it comes to working miracles with 
[hat console. 

Simply put, the Supercharger expands 
the part of the console's memory that 
creates a graphic image and sends it to the 
video screen. The 2600 by itself has only 
enough "screen memory" to handle new 
video information every other horizontal 
scanning-line (a TV picture is made up of 
a few hundred such scanning lines). 
Thus, the smallest video element is two 
scanning lines thick. The Supercharger. 
however, supplements the screen mem- 
ory to accommodate new video informa- 
lion on each line, greatly improving the 
graphics resolution. 

But the hardware — the Supercharger 



unit itself — is only a small part of the 
story. First, let's clear up a misconception 
among many game players — and even 
retailers— about standard game- 
cartridges for any home videogame. For 
one reason or another, perhaps because 
they resemble the old 8-track tape car- 
tridges, the videogame cartridges are 
often referred to as "tapes." They are 
nothing of the sort! I don't recommend it, 
but if you were to open up a game car- 
tridge, you would see a small circuit 
board, one or two integrated circuits and 
perhaps a few other components, but no 
tape. The IC's are, of course, ROM's, 
and they store the game program. When 
the cartridge is plugged into the unit and 
the game is switched on, the contents of 
the ROM's are downloaded into the con- 
sole's main memory and the game begins. 
And so it has been, until Starpath. 

With the advent of the Supercharger 
comes a program-loading technique new 
to home games, but well known to home- 
computer hobbyists: downloading from a 
cassette tape. All you need is a cassette 
player into which you plug the cable com- 
ing out of the Supercharger. Turn on the 
2600 and TV (the Supercharger gets all 
its power from the 2600) and you are 
prompted on the screen to rewind the tape 
and press play. In about 30 seconds, the 
screen fills up with color and you're in- 
structed to stop the tape. Presto, you're in 
the game. 

Game play, though, is what makes or 
breaks a system. And, on that score. Star- 
path comes through with flying colors. 
The tape packed with the Supercharger is 
called Phaser Patrol. Similar to Star 
Raiders (Alari) and Star Master (Activi- 
sion). Phaser Patrol puts you at the helm 
of a space fighter whose goal is to clear 36 
galactic sectors of enemy squadrons. 
Your on-screen control panel makes full 
use of the super graphics with sharp, clear 
status indicators, digital readouts, and a 
graphically unique relative-time keeper. 
Flip the color/b + w switch on the 2600 
console, and an ultrafine sheet of dots 
slowly fills your viewing area, indicating 
that your "shields" are on. 

The game play is fast, and is sure to 
keep your attention. If you "survive," 
you are rated according to your expended 
time and energy. I prefer this space sim- 
ulaiion over any other for the 2600, and I 
place it just a notch under the version for 



the Atari 400/800 computers. 

More recently, Starpath has taken full 
advantage of its cassette- loading tech- 
nique with games that require multiple 
loading as you master each level. It is 
really like getting two or three complete 
games on one tape. 

Dragonstomper may become a cult 
classic among home-videogame addicts. 
It's a graphic adventure-type game in 
which the player fights several different 
kinds of enemies, and explores various 
buildings in search of gold and a scroll to 
gain access to the next level. When those 
have been found, you do another load and 
begin trading and buying provisions for 
the third and most dangerous part of the 
journey. The final phase (this is a three- 
load game) is a completely different 
screen layout with almost insurmountable 
hazards on your way to face the dragon. 
In the tradition of adventure-type games, 
instructions are minimal, so be prepared 
to spend many hours finding your way 
around using trial and error. 

As cassette tapes are less expensive to 
produce than ROM cartridges, games 
range in price from SI4.95 to $18.95. 
And when you consider that, for the most 
part, the games offer better displays and 
more involved play than the S35 high-end 
cartridges, suddenly the initial S70 in- 
vestment for the Supercharger and Phas- 
er Patrol doesn't look so bad. 



Astrocade's The Incredible 
Wizard for Astrocade 

LIFE FOR THE ASTROCADE (FORMERLY 

Bally Arcade) console and its owners has 
not been too easy of late. For one thing, 
there have always been pretty slim pick- 
ings when it came to cartridges. For an- 
other, the manufacturer's (Astrocade, 
Inc.'s) precarious financial situation, 
which has become common knowledge in 
these past few months, has put the future 
of the machine in doubt. However, to 
paraphrase Mark Twain, reports of its 
death may have been greatly exagger- 
ated. The company, at press time, was 
undergoing reorganization and is hopeful 
that it can continue producing the console 
and even introduce some new cartridges 
in the near future. 
In any event, most of the cartridges that 
continued on page 20 
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electronic components 



1355SHOREWAY ROAD 
BELMONT, CA 94002 



BUG TRAY 



One-Stop Component Center T 

• Quality Components • Over 650 Items Available From Our 700 

• Competitive Prices Authorized JIM-PAK Distributors 

• Send Self-Addressed Stamped Envelope for 1983 Catalog and Distributor List 







BUG TRAY™ — Stores in Bug Cage • Molded 

plastic • Three styles; Open (1 compartment}; Ver- 
tical (5 compartments); and Horizontal [8 compart- 
ments) * Ideal For tools, hardware, components, etc. 
• Color Black • Size; 3.55" x 5-05" x .6". 
PART NO. 

Horizontal Bug Tray (2) BTH-002 

Vertical Bug Tray (2) BTV-002 

Open Tray (2) BTO-002 



BUG CAGE™ — 6 locations store Bug Boxes, 
Big Bug Boxes or Bug Trays • Modular & interlock- 
ing • Cage size: 5-1/8">:5"x3-7'8" > Colon Blue 

PART NO BGC-001B 



DATA BOOKS 



Part Hp. Description 



Pia» 



30001 National CMOS { 628 pa j 

30003 National Linear . iiS5?snl 

30005 National TTL Logic . . .( 624 po.) 

30008 National Memory ( 404 pg I 

30009 Intersil Oil a (1356 pg.) 

30013 Zllog Micro | 641 pg.) 

in.; n n internals 11405 pg.) 






LSI BIG BUG BOX™ — Designed to store 
large IG's. Resistors, Capacitors and Diodes • Three 
vertical and three horizontal dividers Included 
■ Color: Blue * Size: 4.9" x 3.3" x .6". 

PART NO BLX-002B (2 Boxes) 

ANTISTATIC 

PART NO. ....... BLX-002BAS (2 Boxes) 



CONNECTORS 



JE224 

Adjustable Switching 

Power Supply Kit 

4-24VDC REGULATED, UP TO 5AMP 




Description 



Part No 



9 Pin Plug 0E9P 

9 Pin Socket 0E9S 

ISPlnPluo 0A15P 

15 Pin Socket BA15S 

25 Pin Plug (Meets RSZ3Z) DB25P 

Z5PlnSocket(M atsRS232) DB25S 

37 Pin Fluff DC37P 

37 Pin Sttktt 0C37S 

50 Pin Plug DD5DP 

SO Pin Socket OD50S 

Accessories 

Hood tor DE-9 Series Connectors 0E-9H 

Hood tor DA-15 Series Connectors DE-15H 

Hood tor DB25 Series Connectors DB25H 

Hood for 0C37 Smes Connectors DB37H 

Kood tor DD50 Series Connectors DD50H 




The JE224 is a high-efliciency power supply utilizing a 
LH1605 5 amp switching regulator. The LH1605 pro- 
vides high current output while maintaining a small 
physical configuration. Open frame type to allow 
mounting into restricted areas. 

FEATURES! Adjustable 4-24VDC: 5VDC @ 5A, 6VDC 
@ 4.SA, 9VDC @ 4.1A, 12V0C ® 3.3A, 18VDC tt L9A, 
24VDC 8 -5A. Overvoltage protection. Input: 115V AC 
50/GOHz. Output variations within 20mV. Size: 8.24 "L x 
4.25 "W x 2.25 "H. Weight: 3.25 lbs. 

PART NO JE224KIT 



Anti-Theft Auto Alarm System 

* Audible horn is activated when door or trunk is 
opened » AEarm sounds for3 mfn. — unless lurried 
ofF by secret 3-djgil code. * Wire culling will not 
deactivate alarm. • Coda set by owner. • Uses only 
0.01mA power. • Syslem compete w/one black- 
box control unit; one personal coded keyboard; 2 
sels of sensors: one audible horn: & wiring (incl . 
one 10A fuse). 

PART NO CA-06 Art* Alarm 




Stereo 
Cassette Player 

with FM Stereo Tuner Pack 

• Lightweight Headphones 

• Cr02/Metal/Normat 
Tape Selector 

• Anti-Rolling Mechanism 

FEATURES: • Blue carrying case, shoulder strap, belt strap, 
lightweight headphones. FM stereo tuner pack & instruction manual 

• Talkllne * Tone selector • Cr02r f Meta3r f Normal tape selector • LED 
operation indicator • Built-in microphone * Stop/eject, play, 
rewind •"review, fast forward/cue, tape/radio selector functions * Vol. 
control • Esct power Input Jack * Headphone jack • Auto-stop 
mechanism (shuts off player when tape ends) * Anti-rolling 
mechanism (prevents sound from quivering when walking, jogging, 
etc.) * Weight: 13 oz. ■ Requires 4 AA batteries (not included) • Size: 
6"Lx4*W x MiB*H 

PART NO MODEL TWF-802 



DIODES 

CRYSTALS 

TRANSISTORS 

SOCKETS 

KITS 
SWITCHES 
RESISTORS 

LEDS 
HEAT SINKS 
KEYBOARDS 

WIRE 

SPEAKERS 

TOOLS 

CORDS 

SOLDER 

IC'S 
BOOKS 
CAPACITORS 
and more . . . 



L 
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BUG BOX™ — 2G Individual commitments 
• Stores 60B-pin or 30 14- or 16-pln DIPs • Heavy duty 
injection molded plastic * Clear plastic cover slides & 
locks • Cover marked w/numbers 1-30 • Compartment 
size: 1 " x 3.75" jt .5* deep • Box size: 4,9' x 3.3" x .6" 
■ Weight: 1.75 oz. • Color: Blue 

PART NO BGX-002B(2aoxea) 

ANTISTATIC 

PART NO BGX-002BAS(2Boxas) 



JOYSTICKS 





JS-5K 5K Linear Taper Pots 

JS-100K 100K Linear Taper Pots 

JS-150K 150K Linear Taper Pots 

JVC40 40K<2) Video Controller in case 




Muffin-Style Fan 

• 105cfm free air delivery 

• 4.6B " sq, x 1.50" depth 

•10 years continuous duty at 20 "C 

• Impedance protected, 
ambients to 70'C 

■ 115V50/50HZ 14W 

• Weight: 17 oz. 

PART NO MU2A1 




Sprite-Style Fan 

* 36cfm free air delivery 

* 3.125" sq, X 1,665* depth 

* 10 years continuous duty at 20 'C 

* 115V5Q/60H2 

PART NO. ..PWS2107 



Door Security System 

• Coded door alarm. ■ Instant or "-second delay 
system. * Alarm activated as door is opened. 

1 • Can be de-activated by pressing personal code. 

I ■ Power. One 9V battery (not incF,). ■ System In- 

I eludes one personal coded keyboard and one 

I magnetic sensor. 

'PART NO ES-07o» . Aia.m 



Home Alarm System 

1 Sell-lnsialiation • Presettatjle w/lndlvldual 
3 -digit cihJb — no key nee. • Instant or 10-sbc. 
delayed warning system • Alarm system Incl. win- 
dow & door contacts • One 9V battery required (not 
Incl.) Low power consumption (0,01mA) ■ Loud 
audible alarm (90dt>) • Delayed exit feature 
• System complete w/cne control station with 
built-in siren and test button; 4 magnetic contact 
sets & connecting wires tor entire system 

PART NO. . ST-05 Home Alarm System 



Mini Stereo 
AM/FM 
Receiver 



UTIc 



WITH HEADPHONES For Joggers, 
Cyclists. Skaters & Sports Events 



FEATURES; Lightwelflhl headphones. Left/rlQht balance control. 

Full fidelity stereo sound. Additional black soft carrying case & 
shoulder strap. Belt-clip (hands-free) Uses 3 AA cell batteries (not 
included). Compact size: 3-1/8 "H x 4-7/8 "L x 1 "D. Wt. 6 oz. 

PART NO MODEL 2830 
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Everybody's making money 
fling microcomputers. 



sel 



Somebody s going to make money 

servicing them* 

Now NRI Trains You At Home To Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 
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Thrilling now includes either the TRS-80 Model 
111 Microcomputer with Disk Drive or the 
TRS-80 Color Computer with Computer Access 
Card; professional LCD multimeter the Mil Dis- 
covery Lab: and hundreds of demonstrations 
and experiments. 



Seems like every time you turn 
around, somebody comes along with a 
new computer for home or business use. 
And whafs made it all possible is the 
amazing microprocessor, the tiny little 
chip thafs a computer in itself. 

Using this new technology, the in- 
dustry is offering compact, affordable 
computers that handle things like pay- 
rolls, billing, inventory and other jobs for 
business of every size . . . perform house- 
hold functions including budgeting, en 
vironmental systems control, indexing 
recipes. And thousands of hobbyists are al- 
ready owners, experimenting and develop- 
ing their own programs. 

Growing 

Demand 

for Computer 

Technicians 

This is only one of the growth fac- 
tors influencing the increasing opportuni- 
ties for qualified computer technicians. 
The U.S. Department of Labor projects 
over a 100% increase in job openings for 
the decade through 1985. Most of them 
new jobs created by the expanding world 
of the computer. 



(TRS-80 is a trademark of the Radio Shack 
division of Tandy Corp) 



Learn At Home 
to Service Any Computer 

NRJ can train you for this exciting, 
rewarding field. Train you at home to ser- 
vice not only microcomputers, but word 
processors and data terminals, too. Train 
you at your convenience, with clearly 
written "bite-size" lessons that you do eve- 
nings or weekends, without going to 
classes or quitting your present job. 

Your training is built around the 
latest model of die worlds most popular 
computer, tfs the amazing TRS-80™ 
Model III now with disk drive and the ca- 
pabilities and features to perform a host 
of personal and business functions. No 
other small computer has so much soft- 
ware available for it, no other is used and 
relied on by so many people. And its 
yours to keep for personal and business 
use. 

You get plenty of practical experi- 
ence. Under NRTs 
carefully planned 
training, you even 



technique for getting inside is enhanced 
by using the new NRI-developed Com- 
puter Access Card. Only NRJ offers you a 
choice to fit your specific training needs. 

Become the Complete 
Computer Person 

In addition to training in BASIC 
and advanced machine language, you 
gain hands-on experience in the operation 
and application of the latest computers for 
both business and personal jobs, You're 
trained to become the fully rounded, new 
breed of technician who can interface 
with the operational, prograiTiming, and 
service facets of all of today's computers. 
You're ready to take your place in the new 
electronic age. 

Other Opportunities 
NRJ has been giving ambitious peo- 
ple new electronic skills since 1914. To- 
day's offerings also include TV/Audio/ 
Video Systems servicing with training on 
our exclusive Heath/Zenith computer-pro- 
grammable 25" diagonal color TV . . . 
Industrial Electronics, Design Technology 
. . and other state-of-the-art 
courses. 




install a disk drive verifying its operation 
at each step. Using the NRJ Discovery 
Lab® that also comes as part of your 
course, you build and study circuits rang- 
ing from the simplest to the most ad- 
vanced. %n analyze and troubleshoot 
using the professional 4-function 1£D 
digital multimeter you keep to use later in 
your work. Then you use the lab and me- 
ter to actually access the interior of your 
computer . . . build special circuits and 
write programs to control them. You "see* 
your computer at work and demonstrate 
its power. 
Same Training Available 
With Color Computer 

NRJ offers you the opportunity to 
train with the TRS-80 Color Computer as 
an alternative to the Model III. The same 



Free Catalog . . . Mail Card 
Today 

Send the postage-paid card for our 
104-page catalog showing all courses with 
equipment and complete lesson plans. 
There's no obligation other than to your- 
self. See how NRJ can help you take ad- 
vantage of the exciting job and earnings 
opportunities in the exploding field of mi- 
crocomputers. If card has been removed, 
please write to us. 



NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
C^iSPT 3939 Wisconsin Ave. 
I ■Hill Washi ngton, DC 2001fi 

We'll give you tomorrow. 
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VIDEOGAMES 



continued from page 14 




do exist are of high quality, owing largely 
to the vast graphics and sound resources 
of XhtAstrocade console electronics. One 
such cartridge is The Incredible Wizard, 
Astrocade's home version of the mildly 
successful Midway arcade game, The 
Wizard of Wor. 

The game can be played by either one 
or two persons. 

In the game, your warrior descends 
through many different mazes, battling 
three different kinds of creatures. The 
farther you get in the game, the faster and 
more numerous the creatures become. 
Some of the creatures are invisible unless 
you're in their line of sight (when it may 
be too late), so a radar screen without 
maze walls indicates the approximate 
locations of the unseen menaces. When 
all the creatures have been blasted by your 
'"concentrated unified-field-disturbance 
rifle" the flying Worluk appears. You've 
got to shoot him before be either runs you 
down or escapes through one of the side 
escape doors. If you get him, the next 
maze scores double point-values. At ran- 
dom maze levels, the hooded Wizard will 
appear, racing about like crazy, hurling 
lightning bolts. If you are good enough to 
shoot him, you'll exprience a fantastic 



light and sound show as the dungeon 
trembles, and your next maze will be 
worth quadruple points. At higher levels, 
mazes show up that have no visible walls. 
As in the arcade game, those are called 
Pits. 

Graphic detail is fine enough to see that 
your warrior is suited up in a hel meted 
space suit with a back pack. When he 
shoots, the kick from the rifle blast sets 
him back on his heels for a half second. 

A diverse sound package adds to the 
appeal of the cartridge. The chirp-like 
sound of some of the creatures, the rifle 
blasts hitting a target, the disorienting 
sound of the trembling dungeon, and 
musical interludes all help to keep things 
interesting. 

In many respects, including Astro- 
cade's rather nice hand controller. The 
Incredible Wizard is much more enjoy- 
able than its arcade ancestor. 



Atari's Pac Man for Atari 
5200 
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ATARI 5 NEW 5200 GAME SYSTEM 

has the advantage of having some of the 



best home versions of arcade classics in 
its cartridge library, and Pac-Man is no 
exception. Arcade addicts who were 
disappointed with Atari's version for the 
2600 will have little to complain about in 
this rendition. The game designers took 
great care in copying arcade features such 
as board-level indicator (standard fruit 
symbols until you get near the top 
range — where an Atari logo is the 
symbol — and keys at highest range); 
bonus point symbols appear under the 
monster pen twice during each board; 
monster "blue time" varies as difficulty 
levels increase (including some where 
there is no blue time); iup, 2ut>, and high 
scores are shown; maze walls flash 
between levels; etc. Even intermissions 
appear between some levels (something 
even the Atari home computer Pac-Man 
cartridge doesn't do). 

The basic difference between the home 
and arcade versions is that some of the 
arcade sounds are missing, like the 
"wocka-wocka-wocka" of Pac-Man 
eating dots and the sound of a deflating 
Pac-Man that's been captured by a 
monster. Another minor difference is that 
the monitors used in the arcade version 
were oriented vertically, while your 
home color-TV display is horizontal 
(because your TV is wider than it is tall). 
Bui, while the maze is slightly different, 
it's just as challenging as the original. 

A tendency you'll have to overcome is 
working the joystick too hard. It's not 
easy when all four monsters are after you 
and you're a long way from an energy 
pill, but the controllers on the 5200 need 
only a very light touch to get Pac-Man 
moving in the right direction. But for 
about $40 on the S250 console, you've 
got the closest thing to the $2500 arcade 
game you can get. R-E 




1 'About that new natural English syntax 
translator package, Mossman.. J" 
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CALCULATOR MATH? 



Your 
brain 

works 3 times 
as fast as your 
fingers can write! That's where the 
Calculator comes in — you can go 
three times as fast with your machine 
doing the dirty work. 

It's easier and more interesting . And 
you'll understand it better when it's fun. 
(If you haven't yet tried out a modern 
scientific-statistical calculator, you're in 
for a pleasant surprise — see belowl) 

WHY HATH? To get a promotion or a new 
job . Just to hang on to that job you've got . 
To quicken your mind . To understand this 
world you live in. To impress people. Just 
for some fun you '11 feel good about. (Read 
those letters below to see how it has 
worked for others.) 

Do it at home. ..You can start right 
away and go as fast as you like ! Put it aside 
while you're busy with something else — 
in short, set your own pace! 

Lots of us like to avoid being com- 
pared with the other members of a class 

— we like to set our own standards. Too, 
we like to save the time and expense of 
going to a school or seminar. (Best of all, 
it's a lot cheaper to study at home where 
the rent is already paid — readonl) 

Let's be honest. You wouldn't expect 
to learn to play baseball or chess by 
watching an expert do it. Math is the same 

— you'll need to do some work. BUT — 
with my calculator method, you'll see it's 
a whole new ball game! 

THIS METHOD IS FRIENDLY1 You can 

use it on your own . You follow interesting 
examples step -by -step with calculator 
keystrokes — instead of algebra. 

Let me introduce myself — I'm Dr. 
George McCarty and I teach at the Uni- 
versity of California. Tens of thousands 
of people like yourself have already used 
my guidebook to teach themselves cal- 
culus. Recently I have teamed up with 
another professor. We put those same 
tested and proven techniques to work for 
you in a new Statistics Guidebook. 

Even if you've had trouble with 
math, this method will work for you. 
Choose the one you want to learn, 
calculus or statistics (or both) 
and start today/ 

Aspennywise Ben Franklin said, 
"An investment in knowledge pays the 
best dividends. " 
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choose STifflSTICS 

It's used everywhere — to set insurance 
rates and to assess a drug's effectiveness, 
to detect a crooked roulette wheel and to 
measure lightbulb lifetimes, to audit the 
books and to find your position at sea. 

People have always known that their 
experience was not a perfect guide to the 
future. Statistics shows us 
that uncertainty is not 
only inevitable but 
it itself is measurable. 

You'll find out about 
this in my guidebook. 
You'll read informal ex- 
planations with detailed cal- 
culations for topics like "confidence 
intervals" and "contingency tables." 

YOU'LL BE DOING Inference and Hypothesis 
Testing, the Chi-Square Distribution, ANOVA, 
Regression and Correlation, Non-Parametric 
Methods — they're ail here. 

SUPPOSE YOU HAVE ALREADY STUDIED 
STATISTICS. YouTi use Quick-Reference Guides 
to go straight to a topic you want to refresh yourself 
on — then get right-now answers in your own field, 
business, biology, science, psychology, education. 

The Guidebook is guaranteed to 
work with any calculator or computer. If 
you would like to start out with a fancy 
new machine, order my Statistics Kit 
which includes the guidebook 
and a TI-35 calculator which 
finds means and standard 
deviations at the touch 
of a button. It has 
an LCD display, 1000 
hour batteries — the works. 





PHONE MC or VISA ORDERS TO 
(714) 831-2637 

Ask for dui Catalog of books and calculators* 

LOOK AT WHAT THEY SAY 



choose CALCULUS 

The math of science and engineering — 
satellite orbits and compound interest, 
bacterial growth and 
radioactive decay, 
marginal profits and 
reaction rates. 

You'll find out 
about these concepts 
when you use the 
Calculus Kit. This Kit 
contains my guidebook and a TI-35 
calculator which finds log and trig values 
at the touch of a button. (It's modern, too, 
with LCD display and 1000 hour batteries. ) 

In the guidebook you'll learn both 
differential calculus and integral cal- 
culus — even differential equations! 

NEED TO EVALUATE functions, areas, 
volumes — solve equations — use curves, trig, 
polar coordinates — find limits for sequences and 
series? It's all here! 

If you're in the biological, social or physical 
sciences, you'll be doing Bessel lunctions, carbon 
dating, Gompertz' growth curves, half -life, future 
value, marginal costs, motion, cooling, proba- 
bility, pressure — and plenty more. 

Important numerical algorithms are here, too: 
rational and Pade" approximation, bracketing, 
continued fractions, Euler's method, Heun's 
method, iteration functions, Newton's method, 
predictor-corrector, successive substitutions, 
Simpson's method and synthetic division. 

If you already have a scientific 
calculator, you can get just the Calculus 
Guidebook. 

P.S. - YOU CAN DO IT! I'm certain 
I can show you this easy way to success 
with math, so I guarantee it to you 
unconditionally — if you are not satisfied 
just send it back for a prompt refund! 



• " . .excellent diagrams and clear explanations. " 
-POPULAR SCIENCE 

■Professor John Ball of Harvard College writes: 
'7 wish 1 had had as good a calculus course." 

•S.C. McCluney, Jr. of Philadelphia writes: 'With 
your book and a calculator the whole idea becomes 
cleat in a moment, and is a MOST REFRESHING 
EXPERIENCE." 



■Professor H.L Freedman of the U. of Alberta, 
states, 'There can be no question as to the 
uselulness o/ this book. . .lots of exercises. . . very 
clearly written . . . easy reading. " 

* l ! . .straight'ta-the-point explanations. .." 

—HP Key Notes 
■Tektronix Engineer Bill Templeton says, 
'The best, most clearly written book [have seen 
lor improving your math skills" 



_ _TAX_DEDOC TIB LE_ FO r^PRO FES SIONALS ^_ 

YES , I want to learn math fast and easy with your new method. If I am not more 
| than satisfied I can return it for a quick refund. RUSH me the guidebook or com- 
plete kit I select below (kit contains the guidebook and a modem TI-35 calculator) . 



| □ Send FREE Catalog of books & calculators 

STATISTICS GUIDEBOOK KIT 

How many? □ $14.95 □ $39.95 
' Handling/Shipping 1.00 2.00 

| Tax (within Calif.) .90 2.40 

TOTAL 



CALCULUS GUIDEBOOK KIT 

Howmany? □ $19.95 □ $44.95 

Handling/Shipping 1.00 2.00 

Tax (within Calif.} 1.20 2.70 

TOTAL 

For AIR SHIPMENT add $3.00 per item 

[Phone {714)831-2637 (MC or VISA only) 



Enclosed is □ Check, DM.O. 
myMC/VISA... 



C«dJ_ 

Name _ 



; or charge 

oip 



Addro: 



City. 



Stale, Zip 

OUTSIDE USA, surface shipping is $2.00 per 
book or $5.00 per kit. Air shipment is £5.00 per 
book or $10.00 per kit. U.S. FUNDS PLEASE. 

EduCALC Publications, Dept. D3 
27953 Cabot Road 



South Laguna, CA 92677 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



NO SELLOUT 

Thank you for not selling out and becoming 
another computer magazine. 

Even if computers are now everywhere, 
not everyone has an interest in those things. 
For those who are computer buffs, there are 
many publications devoted entirely to that 
field. I would suggest that they read them and 
leave the electronics magazines to those of 
us who appreciate the fact that the world of 
electronics doesn't revolve around just one 
specific technology. 
RANDALL FRASER 
Worcester, MA 

THE FCC 

I was very disappointed at the ignorance 
about the facts, and the shallow thinking that 
was exhibited in Radio-Electronics' Jan- 
uary 1983 editorial: "Committing Suicide — 
FCC Style." 

In dealing with the FCC for over 20 years, I 
havefoundtheircurrentoverallpolicyattitude 



to be the most progressive, commonsense, 
and up-to-date so far. 

Even taken out of context, the quotes of 
Chairman Fowler that you used F do not sup- 
port the conclusions that you derived from 
them. Mr. Fowler did not say (or imply) that 
either technical or basic licensee quali- 
fications would be reduced. Instead, he rec- 
ognizes that a great portion of the licensees' 
time and money are spent on paperwork and 
compliance to superfluous and outdated 
rules— as is the commission's time also. It 
you have ever filed an application, or main- 
tained a license for a station other than a CB 
station, you should know how needlessly 
time-consuming it is. 

The only way that the public will interpret 
Mr. Fowler's words as an approval of home- 
brew broadcast stations, or 1 kW CB stations, 
is when they read it in publications such as 
yours, and assume that you are knowledge- 
able on the subject. 

I have read Radio-Etectronics (and its 



earlier titles) for close to 30 years and will 
continue to do so as long as the articles are as 
good as the ones in this issue — despite the 
poorly-thought-out content of the January 
editorial. 

How about some positive thought and con- 
structive comments in the editorials? (Any- 
one can sit on his or her butt and complain!) 
What's your answer toward properly using 
and balancing the radio spectrum? How are 
we going to accommodate future technol- 
ogies and spectrum requirements? Do you 
even care? 
JACK K. DANIEL 
New York, NY 

Of course we care! And I wish I had a 
solution for every problem currently facing 
the FCC—but I don I I also applaud any at- 
tempts to reduce much of the needless and 
wasteful bureaucratic red tape that currently 
exists at the FCC. However, across-the- 
board general deregulation is not the answer. 



NOW. . .DMM'S AND SCOPES FROM WORLD RENOWNED 

dkh SOAR CORPORATION m& 

SUPERIOR ENGINEERING ♦ EXCELLENT QUALITY • UNEQUALED PRICES 



3V 2 LCD AUTORANGING DMM'S 




ME- 5 31 



ME -53 2 



ME -533 



ME-533 $56 

Measure ACJDC Volts • AC/DC Amps • 
High/Low Power OHMS • All Auto Range • 
Decimal With Annunciators 

ME-532 _ $59 

All features of 533 Plus Continuity Beeper 

ME-531.. $79 

All features of 532 i. 533 Plus 10 Amp AC/DC 
And Diode Test 

COMPLETE WITH PROBES, BATTERIES, FUSE 



35MHz DUAL TRACE AND LOADED 



• 1mV Sensitivity 

■ 20 Sweep Speeds To 0.1m Sec 

■ Trigger Delay 

• Trigger HolclOff 

■ Alternate Trigger 
• • 6" PDA CRT 

» Easy Trace Rotate 

T . * HF (, LF Filters, TV Sync. 

MODEL MS-6035 

$799 

COMES COMPLETE WITH 2, 10:1 HOOK-ON PROBES 
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20MHz DUAL TRACE 



SUPER PERFORMANCE DMM 



v sm ti 



5mV Sensitivity 

19 Sweep Speeds To 0.5m Sec 

CHZ Invert, TV Sync 

Modes, CHI, CHZ, Dual, Add, Chop 

5Vi" Rect, CRT Internal Gratlcle & Trace 

Rotator 

5 Trigger Modes 




MODEL MS-6020 

$599.00 



COMES COMPLETE WITH t, 10:1 HOOK-ON PROBES 



MODEL 6050 
$89.95 



* 30 Ranges, 8 Functions With Full Overload 
Protection, 10 Mft Input 

■ 10 Ampere AC/DC Ranges 

* Diode Test, Transister hFE Measure 

* Super Fast Continuity Beeper 0.4 Sec 

■ Large Bold rt" LCD Display With Auto Zero, 
Decimal And Low Battery Indicator 

■ Complete With Battery, Probes, And Spare Fuse 



OPTIONAL CARRYING CASE $9,90 



WM. B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, LA 70116 



Over 70,000 electronic items 
in stock for immediate delivery. 



CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 
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Chairman Fowler's statements, coupled with 
recent FCC decisions (or, shall I say non- 
decisions), such as teletext and AM stereo, 
indicate that across-the-board deregulation 
is the ultimate intent. — Editor 

This is in response to the editorial, "Com- 
mitting Suicide — FCC Style," in the January 
1983 issue. I think that you have mis- 
interpreted Chairman Mark Fowler's com- 
ments, My understanding is that those com- 
ments refer to getting the FCC out of regulat- 
ing the non-technical aspects of broadcast- 
ing. To that end, I applaud Chairman Fowter. 
The FCC should be solely a technical regula- 
tory agency— not an agency that deals with 
social policy. 

Unfortunately, Chairman Fowler's dereg- 
ulatory juggernaut does not want to stop at 
getting the FCC out of social engineering — 
the momentum is carrying through to bona- 
fide regulatory areas such as standards, 
operator licensing, type approval, operating, 
and maintenance logs. 

If Chairman Fowler's unregulation/ 
deregulation/reregulation approach turns out 
to work, I for one will gracefully acknowledge 
the validity of his premise that the "forces of 
the market place" are preferable to artificial 
regulation by a government agency. Howev- 
er, if he is wrong, and the wisdom of the 
Communications Act of 1934 is vindicated, 
we will certainly have an incredible mess to 
clean up. 

DANE E. ERIKSEN 
Alameda. CA 

FASTER THAN LIGHT? 

In regard to the article, "Faster Than Light, " 



by Harold W. Milnes, Ph.D., in the January 
1983 Radio- Electronics, I believe that he 
made a misinterpretation of what was 
observed. 

Refer to Fig. 2 on page 56 of the January 83 
issue of Radio-Electronics. When a positive 
pulse was applied to point A by the generator, 
current flowed into the delay circuit. Since the 
ground of the generator was connected 
through resistor R to point B, current flowed 
through R, producing the same positive pat- 
tern at B as was observed at A, and through 
the other end of the delay circuit. Superim- 
posed on the scope picture was a mixture 
between a standing wave and a traveling 
wave produced by these signals entering 
both A and B. That accounted for what Dr. 
Milnes attributed to line distortion. 

In otherwords, he did not observe anything 
traveling faster than light. 
HARVEY GLUCKMAN 
Montauk, NY 

Radio- Electronics' recent article, "Faster 
Than Light?" (January 1983) does the read- 
ers and staff writers of your magazine a dis- 
service. I am especially concerned about 
your younger readers, who may consider as 
gospel that seriously flawed sojourn into 
pseudo -science. As any scientist, engineer, 
or for that matter any well-trained technician 
conversant in electromagnetics knows, the 
wire "delay line" referred to in the article is 
neither a delay line nor a transmission line. It 
is a crude antenna, which serves to radiative- 
ly couple the two oscilloscope channels. The 
author's conclusion that signals travel faster 
than light is based on an incorrect and naive 
analysis of data obtained from a flawed and 



simple-minded experiment. The wire may be 
made as long as the author wishes, and the 
same apparent result would still be forthcom- 
ing. 

Literally hundreds of crank articles dealing 
with the speed of light and relativity are writ- 
ten every year. It is unusual, however, to see 
such an article in a technical publication — 
especially in a magazine of the stature of 
Radio-Electronics. By publishing such non- 
sense, the accuracy and usefulness of all 
articles in the magazine are thrown into ques- 
tion. 

DR. THOMAS D. ROBERTS, 
University of Alaska, 
Fairbanks, AK 

COMPATIBILITY 

While your computer buyers' guide in the 
October 1982 Radio- Electronics is full of 
useful information not easily obtained es- 
lewhere, I feel that you could say more about 
compatibility. For example, in the Com- 
modore line, the MAX and the 64 are compat- 
ible, so that programs on cassette and car- 
tridge written for the MAX will also run on the 
'64, However, neither machine is compatible 
with the VIC-20. In fact, the cartridge port on 
the VIC-20 is of a different configuration. 
Such information could be a highly important 
factor in deciding which machine to buy, es- 
pecially at the low end where CP'M is not 
available and where each machine typically 
has its own version of BASIC, And I wonder: 
Why don't companies such as Commodore 
point out those important differences in their 
advertising? 
HAROLD MILLER 
Clayton. GA R-E 



TRITON MARKETING Corp. 
079 REMSBN AVENUE 
BROOKLYN, N.Y. 11836 



We Accept Mastercard and Visa 



TOLL FREE HOT LINE 
1-800-821-6599 
1-212-346-8000 



MICROWAVE TV 
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WE CARRY A COMPLETE LINE OF 
CABLE TV CONVERTERS & DECODERS 



SATELLITE TELEVISION SYSTEMS 




TRITON: 



ADVENTURER; 

STARGAZER: 
STATESMAN: 
PERFOEMEE: 
EXECUTIVE: 

UEBANA; 



A NEW APPROACH 

TO 
SATELLITE TV 



DON'T BUY t-ESB SYSTEM THAN YOU WANT. OR MOM 
THAN YOU NEED. ONE PHONE CALL WILL INSURE THAT 
YOUR tATELLITE DOLLAR* ARE WELL SPEHT. 

ALL TRITON SYSTEMS ARE EXPANDABLE. START WITH 
THE "ADVENTUER* AND YOU CAN ADD COMPONENTS A* 
YOUR WEEDS CHAHOI. 

NO SYSTEM IS COMPLETE UNTIL YOU DECIDE IT IS 

10' fiberglass with pole polar mount, Avantek lZfPK LNA, Gillsspie 
7 600 A receiver, electronic scaler feed, 1 00 r wire and instructions. 

The "ADVENTURER" plus East/West motor drive. 
The "ADVENTURER" plus a program able motor drive. 



S I2TS.B0 



The "STATESMAN" with a stereo processor for all stereo formats. 

The ultimate system with wireless remote control. Featuring a 10* 
fiberglass reflector, pole polar mount, IR remote, auto polarisation 
of Avantek 100^ LNA, all stereo formate .program able motor drive. 

A true roof mountable system weighing only 160 pounds. With an 
Avantek 120°KLNA, Gillaspie 7600A receiver, scaler feed and 
rotator, East/West motor drive, 100' wire and instructions. 



2S25.0O 

tot (.00 

S ST 1.00 
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EQUIPMENT REPORTS 



anarchy Engineering 
A50I A502 Power Amp 
and Preamp 




FOR MOST AUDIO ENTHUSIASTS, SETTING 

up an audiophile's sound system means 
laying out a very large amount of cash. 
For those interested in electronics, 
however, there is an option— build one of 
the high-quality units currently available. 
If you do that, you'll not only cut the cost 




of your system, but gain the added pride 
and satisfaction of listening to com- 
ponents you built yourself. 

Among the better units we've seen late- 
ly is a pair of matching components from 
Monarchy Engineering (380 Swift Ave, 
Unit 21, South San Francisco, CA 



94080). Those are the model A501 power 
amplifier and the model A502 preamp/ 
control-center. The sound quality of 
those units compares favorably with 
high-quality assembled units on the mar- 
ket. There are some problems with the 
construction, however, particularly with 
the instruction manuals, but we'll get to 
that later. Let's first take a closer look at 
the units and their features. 

Model A501 power amp lifer 

The power amplifier (shown) offers 
several unusual features. For instance, it 
offers switchable Class A or Class AB 
operation. In the stereo mode, the output 
power is 25 watts-per-channel Class A 
and a hefty 100 watts -per-channel Class 
AB. In the monaural mode, the two stereo 
channels are connected together in a 
bridge configuration and the power out- 
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GET THE SAME VIDEO TRAINING 
THE PEOPLE ATSONY GET. 



Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more.' 

Plus you can learn how to service 
cameras,VTR's, and other video products 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 
interactive learning. 




And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 
Compton, California 90220. 
Or call (213) 537-4300. 

Of course, there's no 
obligation. Except the 
obligation you have to 
yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest-growing, 
most lucrative fields. 



Video Commu nicat ions 

Sony is a rcj, trademark of Sony Corp. 
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THE POMONA PROMISE 

We provide the design engineer with the best 

"black boxes" made in this country. 

Or anywhere. 























That may seem like a tough 
promise to deliver on. But if you 
talk to the professionals of the 
electronics industry, you'll learn 
quickly and with great assurance 
that the "black boxes" designed 
and produced by ITT Pomona 
Electronics are looked upon as 
the best in the business. Bar none. 

The reason goes back to 
when we first introduced the idea 
of providing convenient con- 
tainers for special test circuits. We 
promised then that ours would be 
the best. And that's the way it's 
been. 

Since then our line has ex- 



panded to eleven different series 
to accommodate just about any 
component packaging require- 
ment you'll ever need. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 
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TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of International Telephone 
and Telegraph Corporation, 1500 
E. Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 



ITT 



Pomona Electronics 
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put is 100 watts- per-channel Class A and 
300 watts-per-channel Class AB. 

The manufacturer's specifications for 
total harmonic distortion (THD) is less 
than .007% Class A f.01% Class ABJ. 
Other important specifications include a 
frequency response of 5 Hz to 200 kHz 
( — 1 dB), a signal-to-noise ratio of 105- 
dB Class A (1 15-dB Class AB), channel 
seperation of better than 80 dB at 1 kHz, 
and internal noise of less 0.3 mV Class A 
(0.2 mV Class AB). 

All of the supply voltages in the 
voltage-amplification stage are reg- 
ulated. The unit is protected from over- 
heating by a rather interesting high- 
efficiency liquid convection-cooling sys- 
tem. It may be a bit disconcerting to find 
that if you listen very carefully to the unit 
(assuming there is no input, of course) 
you can hear it "bubbling away" much 
like a radiator. Rest assured, however, 
that this is normal; what's more important 
is that the system works, and works well, 
affording excellent thermal stability. 
Other protective features include a DC- 
sensing speaker protection circuit and an 
excessive-current limiter. 

Model A502 preamp 

The matching model A502 preampli- 
fier is actually called a "control center." 
Like the power amp, the preamp's, fea- 
tures and specifications compare favora- 
bly with assembled units on the market. 



The model A502 will work with both 
moving-coil and moving-magnet phono 
cartridges and includes separate RIAA 
input-amplifers for each type of car- 
tridge. Also, all capacitors have been eli- 
minated from the audio-signal path so that 
direct coupling from input to output (or 
from cartridge to speaker when used with 
the A50J) is achieved. The use of in- 
dependent left- and right-channel power 
supplies reduces crosstalk. 

Looking at the manufacturer's speci- 
fications, the unit's frequency response 
(phono) is 20 Hz to 20 kHz ( ± 0.2 dB). 
Both total harmonic distortion and in- 
termodulation distortion are less that 
.005% at 3 volts. The maximum output- 
level from the unit is 15 volts and the 
maximum phono-input level is 16-mV 
RMS for the moving coil input and 270- 
mV RMS for the moving magnet input. 

Let's next turn to the layout of the 
control panel. Among the more interest- 
ing controls on that panel is the 
cartridge-select/phono-straight 
switch. The actual function of that switch 
is chosen during construction. If you use 
it as a cartridge-select switch, you can 
connect either a moving-coil or moving- 
magnet cartridge to either of the rear- 
panel inputs — the switch is then used to 
choose between the inputs. If it is used as 
a phono straight switch, moving-coil 
cartridges must be connected only to in- 
put i while moving-magnet cartridges 



must be connected only to input 2. In the 
phono-straight mode itself, the phono 
signal takes the most direct route from the 
input to the output of the unit, bypassing 
(and thus disabling) most of the controls 
with the exception of the volume con- 
trol. 

Another feature is a subsonic filter that 
cuts off frequencies below 15 Hz. The 
front panel also includes a mode reverse 
switch that flip-flops the right and left 
channels as well as three-position bass 
and treble turnover-frequency 
switches that are used to select the fre- 
quencies at which the bass and treble 
controls become effective. These turn- 
over frequencies are 150 Hz, 300 Hz, and 
600 Hz for the bass control and 1 .5 kHz, 
3 kHz, and 6 kHz for the treble control , 
A tone switch can be used to defeat the 
bass, treble, and turnover controls 
and provide fiat frequency-response. 

Construction 

Each kit is designed to be built in stages 
and all parts are prepackaged in easily 
identified clear-plastic bags. Each bag is 
opened only as it is needed, and each 
stage of construction follows logically. 

That does not mean all is well, howev- 
er. For those familier with the "can't 
fail" instructions provided with some 
kits, such as those from Heathkit, the 
difference between those and the ones 
provided with these kits will be im- 



FIRST QUALITY COMPONENTS- NOT MAIL ORDER "SECONDS" 




cam actuated, true zero 
insertion -tin plated solder 
tall pins - capable of being 
jjluyged into dip sockets, 
including wire wrap. 

Stock Ho r «t 

HO, Ptm l-» H)-*9 SO 
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Tl WIRE 

WRAP 

SOCKETS 

Tin plated 
phosphor bronze 
contact -3 wrap 
S^Mh . __ 
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Tl LOW PROFILE 
SOCKETS 

Tin plated 
coppei alloy 
639 contact pins 
with gas right seal 
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ELPAC POWER SUPPLIES - OC/OC CONVERTERS 




ELPAC Inpul Output Output Dim 



Nd. V-7'I»3B Vo 



Stock No 1 380 1 
- "Floppy Disc" 
Power Supply For 
Winchester Drives 
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Special of the Month! 



PROFESSIONAL PRINTED 
CIRCUIT DESIGN ^^^ 
KITS.. . V£=sr£ 

V 'S-* 

EvetYlhing you 
need to g el started 
creating Instant ^^ 
PC boards.. No. 



I he convenient. 
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ELPAC POWER SUPPLIES- SOLV 
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OK MACHINE AND TOOL ' 




1C INSERTION/ 
EXTRACTION KIT 
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PIN FORMING TOOL 

puis IC's on their 

It ue row to row " j. l 

spacing. Onesided " ™ 

for 300 centers, FJip tool over for devices 

on .SOO centers. Put device in tool and 

squeeze _ w , stock No. 102OOS14.95 
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IC EXTRACTOR 

One-piece, spring steel enn- 
stfuction. Will extract all LSI, MSI 
and SSL devioea with S to 24 
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MODUTEC 

Miniclcmp AC Volt-Amm«ter 

allows singling one conductor out oJ 
many without disarrangement 
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ACCESSORY LINE SPUTTER 
allows last readings ol AC c c w e r con- 
sumption of plug in equipment with- 
out separation ol leads. ^ 

STOCK NO, 1 3? 2 7 S9 - 95 

POCKET SIZED 
BATTEHV TESTER 
lor all types of small batteries I rom 
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VOLT'l-CATOR 

automotive diagnostic meter plugs 
into lighter socket and indicates bat- 
tery condition and charging rates- 
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AC VOLTAGE TESTER 
plugs Into any 1 lOv service recept- 
acle to check line voltage over 50- 
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The PIED PIPER 

Hickok's LX-306 is leading the way for 

Digital Multimeters 
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When it comes to digital multimeters The 
Pied Piper is a natural leader. You wont 
find a better DMM. Because The Pied Piper 
(Model #LX-306) combines all the best func- 
tions and features of a quality DMM with 
Hickok's exclusive VARI-PITCH — a full 
function, variable audible tone. 
Don't let the low price and miniature size 
fool you. This DMM is designed to outper- 
form all other hand-held digital multimeters 
and it will fit in your hand. With the VARI- 
PITCH feature and a basic accuracy of 
0.25%, The Pied Piper can increase your 
testing and servicing capabilities by more 
than 25%. 
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mediately obvious. For another thing, the 
primary instruction manuals are written 
in Japanese. An English translation is 
provided, to be sure, but the manual and 
the translation must both be used if the kit 
is to be successfully built. For another 
thing, all of the illustrations appear only 
in the Japanese manual, and those illus- 
trations are, of course, vital. 

Another, and perhaps more critical 
fault, however, is the quality of the 
translation . It appears to have been trans- 
lated literally from the original Japanese 
and as a result can be difficult to read and 
confusing. You'll find yourself re- 
reading an instruction several times just to 
be sure you completely understand it. 



Finally, a few typographical errors and a 
few ommisions of information were spot- 
ted (you'd be surprised at how much 
Japanese you can "learn" just studying 
the diagrams). All of those can be spotted 
before any damage is done, but you must 
pay careful attention to both the original 
and the translation or you might run into 
trouble. 

All that aside, however, the finished 
products are well worth the time and 
effort put into building them. They are 
two truly sophisticated units, with both 
impressive specifications and perfor- 
mance. The A50I sells for $299.95, the 
A502 for £349.95. Both units are avail- 
able directly from Monarchy. R-E 
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ADAM OSBORNE CREATED A SENSATION IN 

1981 when he brought out the first truly 
portable microcomputer. People said it 
couldn't be done, but he did it, offering 
with it a powerful assortment of applica- 
tions software. The most unbelievable 
part to many observers at the time was the 
price— SI 795 for a full 4- MHz Z80 
microcomputer that was capable of run- 
ning the industry-standard operating sys- 
tem, CP/M. 

Other companies are following the path 
that Osborne paved. One of them is Non- 
Linear Systems (533 Stevens Ave. , Sola- 
na Beach, CA 92075). The company is 
best known for its line of test equipment 
and oscilloscopes, but it has also'leaped 
onto the portable-microcomputer band- 
wagon with its Kaypro II. That portable, 
which also comes with a powerful set of 
applications software, is aimed directly at 
the Osborne market with a price of 
S 1 795 . 00 . The Osborne computer and the 
Kaypro II have a number of features in 
common- — and a number of significant 
differences. 

Similarities 

The Kaypro II is comparable in size 
and weight to the Osborne — roughly 1 8 
inches wide by 8 inches high by 14 inches 
deep, and weighing about 26 pounds. 
Neither unit has a cooling fan. although 
the Kaypro II seems to have more vents. 
(However, that doesn't mean that they 
run hot; instead, they keep their cool even 
after hours of use.) Both are similar in that 
their covers are actually detachable key- 
board units, and each has a similar num- 
ber of keys, arranged in the familiar 
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Now Fordham is passing on to customers the hugest savings 
possible on test instruments. To help celebrate the opening of 
our new 40,000 square foot facility on Long Island, we've 
purchased an extra large inventory of B&K Precision products. 

3V2 Digit LCD 
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m Fullv automatic, auto- 
ranges on all functions. 

• Range lock holds any 
range. 

• 0.1% accuracy. 

• past reading. 

• 0.5" LCD display. 

• Autozeroing. 

• Autopolarity on all 
ranges. 

• Audible continuity 
indicator. 

• varistor and. fuse over- 
load protection. 
RF shielded. 
Meets UL 1244 safety 
standards. 



We're offering the quality of name brand products and the 
benefits of our volume purchasing power. While supplies last 
we guarantee these unbelievably low prices. 
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typewriter-style QWERTY layout. The 
KayPro II has a 62-key soft-touch key- 
board with a separate 14-key numeric 
keypad. 

Both portables come with 64K (64.000 
bytes) of memory and use Z80 CPU's, 
and both run the CP/M operating system, 
which allows users a wide selection of 
pre-packaged, off-the-shelf applications 
software. However, the average user may 
not even need further applications pro- 
grams because each portable comes with 
a standard word -processing package, a 
financial-spreadsheet package, a power- 
ful BASIC programming package, and, 
of course, CP/M. 

More than one wag has suggested 



whimsically that the user is actually pay- 
ing for the software and getting the com- 
puter free. That's not exactly true, but for 
the relatively small amount of money he 
has to spend, the user gets a great deal. 
Both machines take advantage of exist- 
ing technology. They are not among the 
new wave of 16-bit or 16-bit/8-bit 
machines now coming to the market and 
they break no new ground. Instead, they 
build on the resources of existing hard- 
ware and software. The average user of 
each machine should find either more 
than adequate for his needs. 

Differences 

Similarities aside, the Kaypro II is an 
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Sams library of video books 
clearly shows you everything 
you need to produce and enjoy 
your own video Be your own 
producer with these books from 
Sams: 

HOME VIDEO HANDBOOK 
(3rd Edition) covers the big home 
video picture and shows you 
how to use everything from 
VCRs and videodiscs to large- 
screen projection systems. Easy- 
to-read into from video industry 
expert Charles Bensinger. 
No. 22052, $13.95 

VIDEO PRODUCTION GUIDE 
takes you through the entire 
production process from script 
to distribution. Covers all details 
of in-studio and remote 
productions for video 
professionals and serious 
amateurs. Also makes an 
excellent textbook. Edited by 
Charles Bensinger. No. 22053. 
$28.95 

VIDEO GUIDE (3rd Edition), 
also by Charles Bensinger, is a 
fully-illustrated, hardware- 
oriented introduction to the 
use and operation of video 
equipment. A classic reference 
guide to professional and 
amateur use of cameras, editing 



more. No. 22051, $18.95 

SATELLITE TV HANDBOOK 
shows you how to build your 
own earth station, see 
blacked-out and unedited 
network TV shows, legally and 
privately cut your cable costs in 
half, and much more. Written by 
Anthony! Easton, No. 22055, 
$16.95 (tentative) 

BASICS OF AUDIO AND 
VISUAL SYSTEMS DESIGN 
provides valuable NAVA- 
sanctioned information for 
designers and installers of 
commercial, audience-oriented 
AV systems, and especially 
newcomers to this field of AV 
Gives you a full background in 
fundamental system design 
concepts and procedures, 
updated with current 
technology. No. 22038, $1 5.95 

Get your act together with 
these Sams Books, and act now! 
To order call 800-428-3696 or 
317-298-5566 and reference 
AD277. 

Offer good in USA only and 
expires 7/3 1 /83. Prices subject 
to change without notice. In 
Canada, contact Len brook 
Industries, Ltd., Scarborough, 
Ontario. 
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interesting machine in its own right. It 
attempts to correct some of the things that 
have been criticized in other portables. In 
some oases it succeeds, while in others it 
doesn't. Take the display, for instance. 
Rather than rely on a tiny five-inch CRT 
and horizontal scrolling, as does the 
Osborne computer, NLS has used a nine- 
inch screen with a full 80-column display 
capability. That makes the machine much 
easier and less disconcerting to use. NLS 
has apparently been able to use a larger- 
size screen because of the placement of 
the computer's built-in mini-floppy disk 
drives. They are stacked vertically to the 
right of the screen, while Osborne chose 
to mount the drives horizontally, one on 1 
either side of the display, and thus had to 
save space with a much smaller CRT. 

NLS also took the Kaypro II several 
steps farther than Osborne did his original 
unit. When the Osborne computer was 
first released, it came equipped with 
single-sided, single-density disk drives. 
That limited mass storage to about 180K, 
which also limited the usefulness of the 
system. Although Osborne later opted for 
a single-sided, double-density format, 
NLS had the foresight to equip its ma- 
chine with single- sided, double-density 
drives from the start, thus increasing its 
usefulness greatly. Mass storage on the 
Kaypro IV s two drives is 382K. Obvious- 
ly, NLS learned from the Osborne experi- 
ence. 

What it didn't learn from Osborne 
shows up in the usefulness of the larger 
nine-inch CRT screen. Osborne's screen 
is matte -finished so there is a minimum of 
glare, while NLS uses a normal glass-like 
outer screen that's subject to glare spots 
and can be hard to read. Also, the ' 'green- 
on-green" display can be somewhat 
difficult to make out in some light. 
Granted, the actual surface of the Kaypro 
II' s screen is matte finished, but the outer 
CRT covering is glass, and that defeats 
the purpose of the matte finish on the 
inner surface. 

Furthermore, the display picks up a 
great deal of noise that appears as raster 
scan-lines that run across the face of the 
CRT when the disks are accessed. That 
can prove disconcerting if you are trying 
to follow a user help-menu. And, it's not 
limited to isolated incidents; it happens 
every time the read- write head of the disk 
is accessed. The problem is something 
that should be looked into, because the 
fact that the screen "hears" the controller 
circuitry indicates that it is noisy from an 
RF standpoint. 

You would also think that because of 
the all-metal enclosure the system would 
be quiet from an RF standpoint, but it 
isn ' t . When the computer was used near a 
VHF-FM amateur-radio transceiver, it 
easily overcame the receiver's quieting 
circuitry and popped the squelch, es- 
pecially when the read-write head was 
accessed. The noise continued even with 
the squelch control turned all the way up. 
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MODEL V-1 880 



BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/ 
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER 

OUR PRICE $135.00 each 

Most versatile video processor. Contains live units in one: stabilizer (video guard 

remover); image enhancer, video to RF converter video fader and dual outpul 

distribution amplifier. 

Stabilizer Will correct entire range of copy guard distortion such as jitter, 

vertical roll or black bar travelling through picture. 

Enhancer Lets you attain best picture lor your own preference. 

RF Converter Allows your TV set to receive video and audio signals from your 

image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct 

video signal from any video component can be fed into the V-1 880 and 

converted to a usable RF signal that can go to your TV antenna terminals. 

Video Fader Used to produce professional fade ins and fade outs. 



BP VIDEO GUARD STABILIZER 

MODEL 
V-1875 




OUR PRICE $45.00 each 

Has self contained A&B and bypass switch. Many 
movies, concerts and special programs lor sale or 
rental are copy guarded. This removes copy guard 
and allows you lo make copies. Many TV sets will 
not play prerecorded tapes because copy guard 
causes picture lo toll and [iller. turn lo snow or 
disappear. Video Guard Stabilizer removes copy 
guard Irom signal. 



BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 

MODEL 
V-1 877 




OUR PRICE $69.95 each 

Same as above but wilh a built-in RF Converter 
that gives the model V-1877 an RF outpul which 
can be led directly to the antenna terminals ol a 
TV sel. This enables you lo remove I he copy guard 
Irom a pre-recorded tape and view it on a TV using 
only a VCR. 

Use aa an RF Converter only. Used in conjunc- 
tion with your TV, you can feed direct audio and 
video signals from any video device such as vkJeo 
camera, computer, portable VCR, etc. 



BP VIDEO COMMAND CENTER 

MODEL V-4803 *e Q nr 

OUR PRICE UOy.yO each 
A switcher lhal can 
accept 6 inputs and 
direct them to 3 out- 
puts. Utilizes switch 
similar to one used on 
home VCR's. You avoid 
signal less incurred by 
using splitters. 




JERROLD 60 CHANNEL 
CORDLESS TV CONVERTER 

MODEL DRX-3-105 

CALL FOR PRICES 




• Receive up to 60 TV channels • Remote TV 
Conlrol • Attach to any age or model TV in 
minutes. • No tools required. • OrVOIf button. 

• 'Channel selection. • Channel Stepping. • Fine 
Tuning. 



JERROLD JRX TV REMOTE 
CONVERTER 

MODEL JRX-3C105 (SWITCH) 

OUR PRICE $79.95 each 

Consists ol two units 

- a receiver and 
transmitter. 20 ft con- 
necting cord is detach- 
able at one end to 
help you position the 
unit. May be attached to 
any age or model TV in 
minutes. No tools required. 
• Receive up to 36 channels. • Remote 
TV control. 



BP VIDEO CONTROL CENTER 

MODEL V-4802 eHQ Qc 

OUR PRICE Sp 1 y.yO each 
Provides remote con- 
trol access of all 
Video. TV or Cable 
Inputs lo TV or Big 
Screen TV Irom one 
beat ion by Hipping 
switch. 

• One output, your 
TV sel or Big Screen TV 

• Four inputs • Completely passive, i.e. no AC 
power required lo operate • Auxiliary input and 
output provides added flexibility. 
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BP UHF CONVERTER FOR TV 
AND VTR 

MODEL V-5736 A 0yl QK 

OUR PRICE 3>.i£4.yO each 

5 FOR $100.00 

Use your VCR to its 

maximum capability. 

Record VHF. UHF, 

Cable or Pay TV white 

watching any other 

mode. 

FEATURES • 36 channels 

• Allows complete programming 
of VTR • Supercolor quality 

• Walch or record any combinalion 

of selectable channels. • Receives midband, 
superband/Pay and all VHF channels on UHF. 

• For Beia/VHS type recorders or TV set * Record 
and use TVs remote control. 

BP IMAGE ENHANCER 

MODEL V-1860 

DramaticaEly improves 
performance 
ol video 
cameras 
and VCR's, 
(off -I he-air 
or second 
generation 
recordings). 
by compensa- 
ting for deteriora- 
tion of detail and 
sharpness. Includes video distribution amplifier 
wilh two video outputs, allowing you to make two 
copies at once without toss In signal level. 

BP RF CONVERTER/MODULATOR 

MODEL V-1 885 

OUR PRICE $39.95 each 

Allows your TV 
to receive video 
and audio signals 
from image en- 
hancer, guard 
stabilizer, video 
camera, computer, VCR. etc. 
The outputs of many video 
components cannot be directly hooked up lo the 
VHF antenna terminals on your TV sel. This 
problem is solved by using the Model V-1885 RF 
Converter. Converts video signal from any video 
component to ad|ustable RF signal al antenna 
terminals. Allows your VCR oulput lo leed two TV 
sets at the same time, wilh virtually no signal loss. 
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and indicates a deficiency in the unit's RF 
shielding. It should be noted, though, that 
normal television viewing wasn't in- 
terfered with greatly, although there were 
some signs of stray RF entering the front 
end of the television receiver. That isn't a 
minor quibble; other computers tested 
and used regularly within the same area 
produce only limited RF-interference on 
the same equipment, and it is easily 
quieted. 

Performance 

Setting up the computer is very easy. 
Since it is an all-in-one unit, all you have 
to do is take it out of the carton, plug it in, 
and flip a switch. After that, you insert the 
system disk (the one that contains the 
CP/M operating system) and start 
("boot") the machine. In addition to the 
64K of RAM, the Kaypro II also has 2K 
of ROM (fiead-Only Memory) that stores 
the bootstrap routine that allows the op- 
erating system and programs to be loaded 
into memory. The ROM also runs any 
start-up self-test diagnostics. That por- 
tion of memory, since it is read-only, is 
not user-modifiable. 

Like the Osborne portable, the Kaypro 
II comes with a powerful set of applica- 
tions software, A set of four programs 
from Perfect Software includes Perfect 
Writer, Perfect Speller, Perfect Calc and 
Perfect Filer. The first two are a word 
processor and its associated spelling 



checker. Perfect Caic is a spreadsheet 
program, and Perfect Filer is a relational 
data-base program. 

Also included is Chang Labs" Profit 
Plan, a simplified business spreadsheet, 
an S-BASIC compiler for user-written 
programs, and, of course, CP/M. 

The Perfect Speller word-processing 
program comes with a "teaching disk" 
that leads the first-time user by the hand 
through the steps he needs to make the 
best use of the program. The lessons are 
thorough and while, in my opinion, the 
presentation could have been better, they 
do do the job. 

The soft-touch keyboard used on the 
Kaypro II lacks a positive feel. The im- 
pression is as if the keys are somehow 
vaguely disconnected from the keyboard, 
although there is a software- driven beep 
to indicate a keystroke. If NLS had used 
stronger springs, the overall feel of the 
keyboard would have been better. While 
that may slow the touch typist, it should 
pose no problem to the average two- 
fingered typist. 

Communications and printer input- 
output are handled via either a standard 
RS-232C serial port or a standard parallel 
printer port. 

One of the nice features of the machine 
is its memory-mapped display. That 
means that for every spatial element on 
the screen there is a corresponding block 
reserved in the memory. That would indi- 



cate that there is the possibility of making 
use of computerized graphics, which will 
make thecomputer valuable in a scientific 
or engineering setting. It further means 
that a user can manipulate screen ele- 
ments in any manner he desires. 

For those potential computer-users 
who are familiar with well -bound and 
presented documentation, what comes 
with the Kaypro II may be a great dis- 
appointment. The manual is limited and 
only glosses over the capabilities of the 
system. It is necessary to wade through 
the other documentation before the sys- 
tem becomes very understandable. Furth- 
er, the documentation isn't bound. In- 
stead, it is merely stapled together and 
arrives in three separate envelopes. That 
contrasts greatly with the Osborne's 
bound, notebook-type documentation 
that promotes much easier use. It should 
be noted, though, that what I received 
may have been preliminary versions of 
the final product. 

Overall, the Kaypro II is a fairly good 
attempt at emulating and improving upon 
the Osbrone I. However, while it sets an 
ambitious course for itself, it seems to fall 
down on some counts — such as RF noise, 
documentation, screen usability, and 
keyboard feel . When NLS corrects those 
problems, it will have a very, very power- 
ful and useful system that is just right for 
the person on the go who needs true com- 
puting power. R-E 
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ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

>■ Also ask for Free 100 Page Catalog -« 

■ ■■ 1 a 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C, 



MASTERCARD* VISA 
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OPPORTUNITY 

WITHOOT 

RISK. 



The biggest 

improvement in 

Savings Bonds in 

40 years. 



New Variable 

Interest Rate. 

Looking for an ideal invest- 
ment? One with a variable 
interest rate? But one 
where rates can't drop 
below a certain level? 

Well, there is one avail- 
able to everyone, even if 
you have only $25 to invest. 

It's U.S. Savings 
Bonds. Now changed from 
a fixed to a variable interest 
rate, with no limit on how 
much you can earn. 

A Guaranteed 
Minimum. 

Although interest 
rates will fluctuate, you're 
protected by a guaranteed 
minimum. And if you hold 
your Bond to maturity, 
you'll double your money 
You may do even better. 

Take another look at 
Savings Bonds. We did, and 
made them better. 




♦ StOcl^Gs*/ 

in^merica. 



Il A public service of this publication 
and The Advertising Council. 
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CUTS PRICES ON 
HITACHI SCOPES 



MINI-PORTABLE 
DUAL TRACE 



Model V-209 



SSSWlSm Hz and fast sweep 
l£2lm ns/div • Built-in TV sync 

. Auto-locus . Comes with probes. 



feo MHz DUAL TRACI 
'DELAYED SWEEP 



Vertical „ ^^^^^^^^^. 
M <**tV3 53t: C °^m^ 



TRACE 



sKBS**** 



High sensitivity OmV/divl10MH| 

. 5 ns/div sweep rate • « »™ nna 
rii<iolav (trigger view) • var aDie 
fr£K>Wk>H . Full TV tnggenng 
^n^e sweep- Autorratjcfpcus 






|$80 Ua/ue 



""Acatforr " on * L °w battery 



^SSSSi 



CALL FOR SPECIAL INTRODUCTORY PRICES 
TOLL FREE (800) 645-95T8 

5HH 



In N.Y. State 800-632-1446 




260 Motor Parkway, Hauppauge, M.Y. 11788 



• Master Charge 

• VISA 

• COD 
■ Money Order 

• Check 
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At < 1 1 ]. you get 
electronics 




training 

from 

specialists. 

If you're interested hi learning how to fix air 
conditioning, service cars or install heating systems — 
talk to some other school. Hut if you're serious 
about electronics . . . even earning an Associate Degree . 
come to CIE —The Electronics Specialists. 
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Special Projects Director 
Cleveland Institute of Electronics 




My father always told me that 
there were certain advan- 
tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good tiling. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 

Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs hi one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool — and want the training it takes 
— to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds— then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. Tou 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas — and builds 
on them. 

That's what happens with CIE's 
Auto-Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely . . . before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
die electronics gear to actually let 
you perform hundreds of checking, 
"testing and analyzing projects. 

In fact, depending on the course 
you take, you'll do most of the basic 
things professionals do every day — 
even use a Digital Learning Laboratory 
to apply the digital theory essential 
today to keep pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 

Tou work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it wUl be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, vou get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 

People who have known 
us a Ioni> time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take . . . 
and pass. . . the government- 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 




the exams get their Licenses. You 
may already know diat an FCC 
License is needed for some careers 
in electronics— and it can be a 
valuable credential anytime. 

Associate Degree 

Now, CIE offers an Associate in 

Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out more! M ail this 
card for vour FREE 
CATALOG today! 

If die card is gone, cut out and 
mail die coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists — CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine), 1776 East 17tii 
Street, Cleveland, Ohio 441 14. 



CIE 



Pattern shown on oscilloscope screen is simulated. 



Cleveland Institute of Electronics, Inc. 

T776 Ease T7th Street. Cleveland. Ohio 44114 
Accredited Member National Home Sludy Council 



YES ... John, 1 want to learn from the specialists in electronics — CIE. 
Send mc my FREE CIE school catalog— including details about the Associate 
Degree program — plus my FREE package of home study information. 

I'rlm Xunie . 



Address 



.Apt. 



Cttv_ 



State 
Age 



J£lp_ 



Phone (area code) 



Checkbox for (i. I. Bill information: " i Veteran 

Mail today! 



D Active Duty 
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Gillaspie Continues Industry Leadership . . . 

WITH A 6-FOOT ANTENNA SYSTEM THAT WORKS! 

-AND MAKES SATELLITE TV AFFORDABLE NOW! 
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Hovering overhead at this very moment is an 
arc of 1 1 satellites, like giant mirrors reflecting 
over a hundred channels of video onto your yard 
and roof. The signals are there now . . live 
sports. Hollywood movies, entertainment specials 
. . . continuous news, sports and weather channels ■ ■ ■ 



7600A 


fi Pool Antenna 


* Receiver frequency range: 
a70t> to 4200 MHz 

• FuU frequency tunable audio 
for all aubcarriers: S Id 8 
MHz 


• High gain 

• Direct broadcast applies) ion 

• Base of installation 


* Simplified channel inning 

* Buiil-in video modulator 

* Improved video perform- 
ance circuitry 


• Complete orbital coverage 

* Precision spun aluminum 
reflector 


* Automatic frequency control 

* Signal strength carrier level 
meter 


* Hot dipped galvanized 
steel mount 


• Aitnactiveall wood cabinet 

* Definitive Gillaspie qua lily 
control 


• Hot dipped galvanized or 
stainless sleel hardware 



. . . channels specializing in programming for 
various ethnic and religious groups . . . channels 
specializing in adult films plus major independent 
tv. stations from Atlanta, Chicago and New York, 
and channels carrying the programming of the 
major broadcast networks, ABC, CBS, NBC and 
PBS . . . Canadian Channels . . , over 100 in all. 
This kaleidoscope of everything you've always 
wanted from your t. v. is at your home now and all 
you need to bring it in is a Gillaspie Satellite T V 
Earth Station, 

Don't be Fooled by the Low Price. 

The Gillaspie is not a toy or 

kit you have to assemble. It 

is a complete system which 



As an addtd bonut to your 

includes the same 6- foot outrxrthipalaQillaapuMnbt- 

"dish" antenna which was 



the sensation of the rece 
Satellite TV Trade Show 



Bonus Tor 

Audiophites: 



{f-the-ori talttitie L u. nxtwer 
tyttan, you 'lib* able to add 
Ofl optional wterto "J"p'*r 
\thot (rts you nxeut any of 

ff^ ^ff * l lf^li^ff^ J ?^^ w ^v fw ^ lf ^^ ' " 
Atlanta. Of some 1">D anten- elmntbfortaniinuom mm* 
nas demonstrated, from S- *» yew Aanir in /W| /Wsfiiy 

aEfTvo and vour tchdet of 
foot to 20-foot diameter, Gil- eioasia^ to^tuttmng, ne*. 
laspie's was the onfy fi-fooi . "•» andncaalfiofomiaU 
Sophisticated t.v, engineers - 



approached this easily installed antenna, suitable 
for nearly any home, in utter disbelief, but their 
skepticism vanished when they viewed the studio- 
monitor quality pictures it delivered when coupled 
to the Gillaspie 7600A receiver that is the heart 
of your Gillaspie Satellite Tv Earth Station. 
Here are just some of the advantages you'll enjoy 
with Gillaspie's new 6-foot antenna: 
v An aesthetically pleasing appearance in 

your yard or on your roof. 

Easy mounting where larger dishes can not 

go, such as rooftops, apartments, condos 

and even R.V.'s! 

Complies with more local loningordinances. 

Greater safety, even in bad weather. 

Easily moved when you do. 

Commercial-grade spun aluminum . . . just 

like the professional antennas used by cable 

systems and tv, stations. 

Will not rust, warp or lose accuracy. 
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Perhaps Only a Receiver as Good as the 

Gillaspie can deliver good video from a 6-foot 
antenna, but deliver it does, and we guarantee it 
with our money-back-if-not-satisfied warranty*. 
The Gillaspie 7600A receiver has been proven 
the standard of the industry with over 8,000 units 
in use by t.v. stations, cable systems, industrial 
users, and individuals throughout the world. 
The Model 7600A Satellite Receiver is the 
new look from Gillaspie, state of the art technology, 
distinctively styled, successful integration of the 
most sought after high performance char- 
acteristics and ease of operation capabilities. 
Attractively packaged, affordably priced, expe- 
rience the difference performance makes! 
The Model 7600A introduces more high perform- 



ance characteristics to its price range than ever 
before, like uni- board construction for maximum 
reliability and easier service, full frequency 
tunable audio for cleaner crisper sound with less 
distortion, a new temperature compensated oscil- 
lator to eliminate drift, advanced circuit design 
for improved video sensitivity, and more. 




On the 7600A, All Channel Selections are 
controlled from the comfort of your easy-chair by 
the convenient optional remote control unit Ask 
your dealer about handy satellite program guides, 
published weekly and monthly. Provisions have 
been made for sharing of an antenna among 
neighbors for even further savings! 
Sounds Too Good to Be True: Is It Legal? 
Perfectly, as long as you don't charge admission 
and open a theatre in your home. The Federal 
Communications Commission has specifically 
de-regulated satellite Lv. reception by private 
individuals for personal enjoyment 



The Gillaspie Model 5800 Portable is a com- 
pletely self contained high performance satellite 
receiver, t.v, set, signal meter, 
signal scanner, with recharge- 
able battery pack and charger 
all in one small portable unit! It 
is light weight, fits under an air- 
plane seat and is perfect for 
site surveys, R.V.'s, antenna 
alignment and system trouble 
shooting. 



Gillaspie & Associates 

365 San Alr:,n Avenue, Sunnyvale, CA 94086 
Distributed In : 



Multi-Vision 

Oakridge, TN 

(800) 351-3000 

North American 

Satellite 

Fresno, CA 

(209) 431-4936 



Nevada Satellite 
Las Vegas, NV 
(702) 452-5509 

Satellite 

Communications Corp. 

Silverlake, KS 

(913) 582-5819 



r -— — ....—.. 

I How Do 1 (Je( One? 
■ Gillaspie satellite t.v. systems are sold by franchised dealers throughout the 
I U.S. and Canada. Most accept major credit cards and many can help you 
| arrange long range financing. For the name of your nearest dealer and free 
I descriptive brochures, just phone or mail in this handy coupon. 

I J OH I 7:Ml-2500 
I 

I Yes! I would like to receive more information. 

I 

I Name 



! Address. 



[ Telephone. 



(Gillaspie #7600A System, including receiver, low-nnise amplifier and 6-foot diameter dish antenna sold as a unit. May be installed by customer or by dealer at slight additional cost. 
*Gi11asfiie >> stems are wnmtnHH'd by (he manufacturer to he free fnuti tlcfeits fiir SMI day*. See dealer Idi detail* ol warranty and optional dealer installation,] 
NtHe: Sali-llili- TV reception amy. vary in certain locales. Check with ymi nearest tlillaypie dealer. 
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NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



PRINTER SWITCH for the Apple computer 
permits hard copy to be routed easily to either 
a letter-quality daisywheel or high-speed, 
dot-matrix printer. 




CIRCLE 121 ON FREE INFORMATION CAflD 

To install, the user plugs the interface cable 
from a single parallel board within the Apple 
computer to a connector on the rear panel of 
the Printer Switch, Each of the two built-in 
6-foot cables from the switch are then 
attached to the selected printers. 

The Printer Switch is enclosed in a plastic 
case colored to match existing Apple hard- 
ware. It is priced at S15Q.00. — Centronics, 
Intra Computer, 101 West 31st Street, New 
York, NY 10001. 

ANTENNA PREAMPLIFIER, Model PRE-1, 
is designed to provide high -gain, low-noise 
amplification for received VHF and UHF sig- 
nals; it boasts a midband gain of at least 1 5 
dB, with a noise figure of only 1,8 dB. The 
Model PRE-1 consists of a lightweight 
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antenna-mounted preamplifier module and 
an indoor control unit. Switch-selectable high 
and low gain allows the user to customize his 
or her signal-enhancing needs. The Model 
PRE- 1 comes with all necessary hardware, 
connectors, and instructions, and is priced at 
$69,00 (plus $2.00 UPS shipping).— Grove 
Enterprises, Inc., 140 Dog Branch Road, 
Brasstown, NC 28902. 

STEREO RECEIVER, The Realistic Model 
STA-204, fine-tunes FM stations and locks 
them on-frequency. An FM-mute circuit eli- 
minates noise when tuning between stations. 
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Special circuitry automatically activates a 
unique rumble filter when the bass control is 
moved from its center position. A high-filter 
reduces hiss, and a loudness pushbutton 
boosts high and low frequencies for improved 
sound even at low-volume levels. 

The Realistic Model STA-204 features a 
10-segment LED AM/FM signal-strength 
meter, separate 11 -step bass and treble 
adjustment controls, center-detent balance 
control, FM stereo LED indicator, lighted dial, 
and pushbutton controls for mono/stereo, 
tape monitor, and A/B speaker selection. It is 
priced at $199.95.— Tandy Corporation/ 
Radio Shack, 1800 One Tandy Center, Fort 
Worth, TX 76102. 

MICROCOMPUTERS, model TS800 and 
model TS803 (shown) are CP/M-based, 
eight- bit microcomputers that allow small- 
and medium-sized businesses to grow from 
their first single-user computer station to a full 
network, without making the entry computer 
obsolete. Both models have 1 4-inch screens 
and detachable keyboards engineered to re- 
duce user error and produce maximum 
speed. Standard interface features on both 
models include one RS-232 serial port for 
modem or serial printer, one parallel 
Centronics-compatible printer port, and an 
RS-422 port capable of 800 kilobits-per- 
second communications to either of the Tele- 
Video multiuser service processors. 

The model TS800 can serve up to 1 5 addi- 
tional users as a satellite station once the 
user is employing MmmOST (Multiuser, mul- 
titasking, multiprocessing Operating System 
Technology). Because the model TS800 




needs no additional storage, it provides high 
performance at a low incremental price. It is 
priced at $1495.00. 

The model TS803 is a complete stand- 
alone system with two 500 kilobyte floppy 
disks and graphics with high resolution (640 
y. 240 pixels); it serves not as a stand-alone, 
but can connect into a series processor to use 
TeleVideo's proprietory network manager. 
MmmOST. It is priced at $2495.00— 
Tele video Systems, Inc., 1 1 70 Morse Ave- 
nue, Sunnyvale, CA 94086. 

EPROM PROGRAMMER, Model 2300, per- 
mits programming of EPROM's and EE- 
PROM's from memory, disks, or directly from 
the keyboard when used with an Apple II 
computer. Most currently available EPROM's 
can be copied or programmed using the Mod- 
el 2300. Any program, ROM, or EPROM in 
the computer's memory can be copied with- 
out removal. When programming an 
EPROM, the Model 2300 verifies each byte 
by a "read after write" operation, and auto- 
matic reprogramming is initiated if an error is 
encountered. An erase verify mode is also 
provided so that a partially erased EPROM is 
not accidentally programmed. 

The Model 2300 requires no external pow- 
er, yet it meets the Apple computer's power 
requirements for a peripheral card. The Mod- 
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el 2300 is supplied complete with Pro- 
grammer, Apple II + interface card, operating 
software on disk (DOS 3.3), and an operating 
manual, Free software upgrading is provided 
as new EPROM's become available. 

The Model 2300 is priced at S429.00 FOB 
factory— Software Specialties, Inc., Box 
329, Springboro, OH 45066. 



MOBILE SOUND SYSTEM is in three parts: 
the model TD- 1200 tuner.' cassette deck, the 
model PA-300 power amplifier, and the mod- 
el SP-400 speaker system. 

The model TD-1200 tuner, cassette deck 
combines an AMFM-stereo tuner with 10- 
station memory, a preamp'control section de- 
signed to correct acoustic flaws that are typi- 
cal of automotive environments, and an auto- 
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reversing cassette deck. The frequency re- 
sponse is from 20 Hz to 22,000 H2 ± 3dB in 
both directions; wow and flutter is less than 
0.045%, and signal-to-noise ratio is better 
than 70dB with Dolby-C. The model TD-1200 
is priced at $1 260.00. 
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I'he model PA-300 power amplifier deliv- 
ers 70 watts-per- channel with a distortion fig- 
ure of 0,005%, It is priced at S340. 

The model SP-400 3- way speaker system 
spans the range from 50 Hz to 22 kHz. It is 
priced at S390 per pair.— Nakamichi U.S.A. 
Corp., 1101 Colorado Avenue, Santa Moni- 
ca, CA 90401. 

MODEM, the SSM 110/300 baud Mod- 
emCard for the Apple II features half and full 
duplex, auto answer/auto dial Touch Tone 
and pulse dialing, and audio monitoring to 
provide increased flexibility for use with many 
systems, including PBX. The ModemCard 
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plugs directly into any Apple slot (except 0) 
and requires no additional externa! devices. 
The SSM Apple ModemCard is priced at 
$299.00— SSM Microcomputer Products, 
Inc., 2190 Paragon Drive, San Jose, CA 
95131. 



COMPUTER SYSTEM, model QDP-200. 
has a standard 64K of RAM and its CP/M 
operating system is an enhanced version ful- 
ly compatible with all other CP/M systems. It 
also offers on-line HELP for CP/M and MP/M 
systems, which makes the unit user-friendly, 
plus an easy-to-use menu program. 

Two 8-inch, double-sided/double-density 
floppy disk drives are standard, but the model 
is also available as a single-drive, dedicated 
system. All connections needed to add a 1 0- 




or 15-megabyte 5 1 /4-inch hard disk are built 
in. A programmable floppy disk shut-off ex- 
tends drive and media lives. An additional 
feature is a filtered cooling system. 

Using a Z80A microprocessor, the model 
QDP-200 features two serial and two parallel 
ports, plus a real-time clock. The single-user 
system also has exclusive "cache memory" 
disk buffering available. 

The model QDP-200 has a suggested re- 
tail price of $3495,00 with the dual drive; the 
system with a single drive is priced at 
$2995.00.— Quasar Data Products Com- 
puter Systems, 10330 Brecksville Road, 
Cleveland, OH 44141. 

OSCILLATOR, model SG 505 Option 2, pro- 
vides a high-level, fully balanced output from 
a selection of three source impedances: 600 
ohms, 150 ohms, and 50 ohms. 

The addition of those features to the stan- 
dard model SG 505 is in direct response to 
user demand. Most professional audio- 
communication systems — broadcast, tele- 
phone, professional recording studies— use 
600 ohms as their standard line impedance. 
Proper testing of microphone inputs requires 
1 50-ohm source impedance. And 50 ohms is 
a common source impedance in many gener- 
alized signal applications which do not re- 
quire impedance matching: audio-amplifier 
design, two-way radio, etc. 

The model SG 505 Option 2 provides a fully 
balanced, fully floating output with a max- 
imum calibrated amplitude of + 22 dBm from 
600 ohms into 600 ohms and + 28 dBm from 
50 ohms into 600 ohms. Into 1 50 ohms, more 
than +30 dBm can be achieved. While +18 
dBm is a fairly common test level in broadcast 
systems, proper testing should verify suf- 
ficient headroom for program peaks by driv- 



and sharp tip. The tools are made from hard- 
ened tool steel, nickel plated, and are .032 
inch in diameter, with integrated hexagonal 
anodized aluminum handles. 
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Applications for these tools include minia- 
ture instruments and meter work, strain- 
gauge work, integrated -circuit artwork 1 repair, 
camera repair, model work, and any manner 
of miniature hobby project. 

The model 030-2\s packaged 3 tools per kit 
in a plastic shipping and storing container, 
and is priced at $9.95. Single tools can be 
ordered from the kit in quantity. — Mlritool 
Inc., 1334/F Dell Avenue, Campbell, CA 
95008. 

PROTECTOR, the Master AC Control Con- 
sole, (MACC) provides surge protection plus 

master control for the delicate circuitry of 
electronics components, amplifiers, stereos, 
and personal computers— all of which are 
extremely vulnerable to high-voltage surges, 
(Such surges can be caused not only by near- 
by lightning, but also by distant storm fronts, 
as well as by transient currents produced by 
electric motors, fluorescent lights, wind- 
driven snow, transformers, and power out- 
ages.) 




CIRCLE 128 ON FREE INFORMATION CARD 



CIRCLE 129 ON FREE INFORMATION CARD 

ing the system at significantly higher levels. 
More than 1 00-dB attenuation- of the output 
level can be achieved with the built-in step 
and variable attenuators. 

The key performance features of the stan- 
dard model SG 505 have been retained in the 
Option 2— 0.0008% maximum THD (typically 
0.003%) from 20 Hz to 20 kHz and ± 0.1 dB 
flatness from 1 Hz to 20 kHz. 

The model SG 505 Option 2 is priced at 
$1 360.00.— Tektronix, Inc., PO Box 500, 
Beaverton, OR 97077. 

TOOL KIT, model 030-2, contains a straight 
prober, sharp tip; a bent prober, sharp tip; and 
a triangular scraper with sharp cutting edges 
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The MACC's 3-stage automatic restorable 
circuitry clips off power surges and spikes to 
provide clean AC power, its resettable circuit 
breaker adds further protection for word pro- 
cessors, srrst 1 computers, and other sophisti- 
cated communications and electronics 
equipment. 

Eight plug-in "U" ground outlets are pro- 
vided on the back of the MACC, including one 
"hot" one for a continuously powered 
application such as a clock. Seven "on-off" 
tox,'..z~ switches let the user control individual 
components from one station, The entire sys- 
tem can be turned on or off with a single 
master switch, and all switches light up when 
"on" to confirm condition. 

The Master AC Control Console is rated at 
1 5 amps at 1 25 volts AC, 60 Hz, 1 875 watts 
continuous duty. It is priced at S79.95. — 
Alpha Delta Communications, PO Box 
571 . Centerville. OH 45459. R-E 



Our innovation. 




Their imitation 




If you need any one of nine microwave oven rectifiers 
now, only Philips ECG is ready to deliver today. 

You can tell where your new markets are by checking 
out what's new from Philips ECG. 
When microwave ovens became popular, 
Philips ECG was ready first with Sylvania 
microwave oven components. When the 
computer boom hit, we were first again. 
In fact, on average, we introduce roughly 
300 new replacement semiconductors 
every year— far more than anyone else in 
the business. 

Maybe that's why even our competi- 
tion k>oks to us first for new ideas. But 
although they copy us, they never quite 
equal either our superior performance 
specs or our cross-reference accuracy. So 
for the best insurance against premature 



Semiconductors 
Maitor Rflp4i>cafn«nt Guldn 




failures and call backs, demand parts from Philips ECG. 

We're the only source you'll ever need for replacement 

semiconductors that fit and work. 

But just because the imitators can't 
keep up with us doesn't mean it's hard for 
you to keep up-to-date. To stay posted on 
all our latest advances in profit-generating 
replacement parts, stop by your Philips 
ECG distributor's and pick up your copy 
of our new, expanded Master Guide 
(ECG212L) and our ECG Counterpoints 
new product update. For the name and 
number of your nearest distributor, 
call 1-800-225-8326 toll free (in MA, dial 
1-617-890-6107). Or just send $3.25 for 
your Master Guide to Philips ECG, Inc., 
Dept. RE, 70 Empire Drive, Vfest Seneca, 
NY 14224. 
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PhilipsECG 



s ECG, it fits. And it works. 



A North American Philips Company 



IS PROUD TO 
INTRODUCE THE A.W. SPERRY 
INSTRUMENTS LINE OF TEST EQUIPMENT. 



15 MHz DUAL TRACE PORTABLE 
W/INTERNAL BATTERY PAK 




20 MHz DUAL TRACE W/BUILT-IN 
COMPONENT CHECKER 



CALL FOR 

OUR 

SPECIAL 

INTRODUCTORY 

PRICES 



MODEL 

315P THE SMALL PORTABLE 

features WITH BIG FEATURES 

• AC/DC powered • 2 mV/ Vertical sensitivity • TV 
(Video) sync filter • 3W internal graticule, high 
brightness CRT • X-Y display mode • Add/Sub 
mode with ch.2 invert • Automatic and triggered 
time base • Trace rotation adjustable from front 
panel • Internal rechargeable pak included • 
Lightweight' 12.1 lbs with battery • Small size 
(4.4" x 8.8" x 11.7") 
SPECIFICATIONS 

Vertical System CH. A and CH. S- Deflection Factor, 2mv/div - 
10v/div, 1 2 steps • Frequency Response, DC - 1 5 MHz ( -3 dB) • 
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC 
peak) 'Input Impedance, iMfi ±5%, 20pF ±3pF« Display 
Modes, CH-A, CH-B, DUAL, ADD, CHOP • Internal Horizontal 
System (Sweep Operation) • Deflection Factor, 0.5fts/div. - 
0.5s/div (±5%), t9 steps • Magnification, 5x all ranges • Trigger 
System - Sources, INT, CH-A, CH-B, EXT • Modes, AUTO, 
NORMAL • Sensitivity, INT: 1 Div or more, EXT: 1V p-p • Cou- 
pling, DC, TV SYNC. 




MODEL 

620C 



FEATURES 



• Component checker for locating defective 
components in or out of de-energized circuits. • 
6" high brightness, internal graticule CRT • TV 
(Video) sync filter • Z axis (intensity modulation) 

• High sensitivity X-Y mode • Front panel trace 
rotator * Low power consumption • 3PCB modu- 
lar construction • Comes with 2 year warranty 

SPECIFICATIONS 

Vertical System CH. A and CH. B- Deflection Factor, 5mV/div- 
20v/div, (±3%) 12 steps • Frequency Response, DC-20MHz 
(— 3dB) • Risetime, 17ns or less • Maximum Input Voltage, 300 
V (DC + AC peak) • Input Impedance, 1Mn ± 5%, 20pF ±3pF • 
Invert, CH-B only • Operating Modes, CH.-A, CH.-B, DUAL, 
ADD, X - Y • Internal Horizontal System (Sweep Operation)- 
Tlme Base, 0.2fts/div-0.5s/div (±3%) 20 steps • Magnification, 
5x • Trigger System - Sources, INT, CH-B LINE, EXT • Modes, 
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - • 
Sensitivity, INT: 1 div or better, EXT: 1V p-p or better. 
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A.W. SPERRY INSTRUMENTS INC. 

FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES. 




AWS DIGITAL MULTIMETERS 

Models EZ-6100. 6110, 6200 & 6220 

• Autoranging on volts and ohms 

• Self-contained 10 Amp AC/DC ranges (EZ-6110 
& 6220) 

• Low power ohm ranges — applied voltage ^ 0.3V. 

• Continuity buzzer (EZ6100 & 6110), 5 settings 

• Range hold (EZ6100 & 6110) 

• Large 3V 2 digit LCD display 

• 300 hours continuous operation 

FIVE-YEAR WARRANTY 




L free hot lime THE TEST EQUIPMENT SPECIALISTS 

8 So-223.0A7A jumwce^. 

ELECTRONIC^-' 



26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212-730-7030 



Modify your TV to include a 

direct video input for your 

computer or VCR— and still 

have it function as a receiver. 



JOHN SOLUK 
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Video Input 
To \bur TV 






ARE YOU ONE OF THE MANY THOUSANDS 

of owners of personal computers, VCR's, 
videodisc players, etc. whose eyes have 
been bothered because of color shift, sig- 
nal beat, ghosts, and RF interference 
showing up on your TV screen? The 
source of your problem is probably the 
fact that you are RF-modulating the video 
signal from your device to get it into your 
TV set. Fortunately, there's a iow-cost 
solution for you. With this easy-to-build 
direct-video modification for your TV 
set, you can rid yourself forever of the 
"RF syndrome." 

Until recently, the most common and 
economical method of obtaining a display 
from a video source (computer, VCR, 
etc.) has been through an RF modulator, 
by means of which the video-source sig- 
nal is fed through the antenna terminals of 
a standard TV set. By using a TV set in 
that manner — thereby eliminating the 
need to purchase an expensive display 
monitor — one could save hundreds or 
even thousands of dollars. However, as 
many users have come to realize, the RF- 
modulator method has several significant 
drawbacks. Most of the problems are re- 



lated to RF radiation and the interference 
it causes, which degrade picture quality. 

Theory of operation 

In this direct- video modification, the 
tuner and IF sections of your set are 
bypassed. The video-source signal is in- 
jected directly into — or as close as possi- 
ble to — the first-video-amplifier stage in 
your set. To provide electrical isolation 
between the input and output sections 
(both for safety and to protect your video 
source), two special-purpose oplo- 
isolators {optical couplers) are used: there 
is no electrical connection between the 
two sections. One optoisolator is a wide- 
bandwidth coupler for the video channel; 
the other is a narrow-bandwidth device 
for the audio channel. 

Figure 1 shows a block diagram of the 
system. The output section is powered 
directly from the set's own DC power 
supply. The input section has an on-board 
rectifier and is powered by inductively- 
coupled AC that you get by placing a few 
turns of insulated wire around the ex- 
posed ferrite core of the flyback transfor- 
mer (we'll talk more about how to do that 



later). 

A schematic of the direct-video mod- 
ification board is shown in Fig. 2. The 
video signal is applied across Rl and is 
coupled via CI to the Q1-Q2 power- 
driver stage. That transistor pair steps up 
the input-signal level enough to modulate 
the input LED ( in IC 1 ) and also provides a 
low impedance for best frequency re- 
sponse. Resistor R5 determines the 
amount of modulation drive-signal, and 
R6 and C2 provide additional boost at 
frequencies above 2 MHz for improved 
video response. The signal is coupled 
through C3 to the LED in optoisolator 
ICI. Resistor R7 provides the DC-bias 
point about which the input signal will be 
modulated. 

Inside ICI are an LED and a phototran- 
sistor that are optically coupled by a light 
pipe. There is no internal electrical con- 
nection between the two devices. The 
modulated light strikes the detector sur- 
face and the resultant current flow 
appears at pin 5 of IC 1 with a signal being 
developed across R20. That signal is typi- 
cally 200 to 300 mV peak-to-peak and 
requires amplification to bring it up to a 
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usable level. Transistor Q5 performs that 
function. Resistor R18 sets the video- 
output level. The signal at that point is 
inverted with respect to the input and is 
coupled to Q6 through C9. The signals at 
the collector and emitter of Q6 are equal 
in amplitude but are inverted with respect 
to one another. Thus, an in-phase signal is 
available at pad "J" while the signal at 



"G" is out of phase. The signal with the 
desired phase is coupled through C 1 2 and 
C 1 3 to the output, where it is mixed with a 
DC component whose level is set by R28. 
The audio portion of the circuit func- 
tions similarly. But, because of audio's 
narrower bandwidth-requirements, a 
simpler circuit is used. An audio signal is 
applied to C4. Transistor Q3 amplifies 



that signal and sets the DC -bias point for 
optoisolator IC2's LED simultaneously. 
Resistor Rl 1 sets the drive -current range. 
The modulated light falling on the de- 
tector of IC2 produces an output current at 
pin 5. The output level is set by R32. 

As mentioned earlier, to isolate the in- 
put and output sections, separate power 
supplies are used. The output section can 
usually take low-voltage DC directly 
from within the set, while the input sec- 
tion gets its power from inductive cou- 
pling to the TV's flyback transformer. A 
few turns of wire are wound around the 
flyback's ferrite core and the resulting 
signal is rectified and filtered by D3 , R 12, 
and C6. The voltage at that point will be 
approximately 12 volts, if two turns of 
wire are used. 

Transistor Q4 and its bias network, 
along with LED I , form a low cost go/no- 
go indicator that is especially helpful for 
those who do not have an oscilloscope or 
VOM at their disposal. When the voltage 
is approximately 12 volts, LED1 will be- 
gin to glow dimly. If it glows too brightly, 
there are too many turns on the flyback 
and thus too high a voltage. 

The output power is controlled by D4, 
a Zener diode that limits the voltage to the 
output stage to a maximum of 12 volts. 
Resistors R38 and R36 provide the volt- 
age drop necessary to ensure safe opera- 
tion of D4. The value of R36 depends 
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FIG. 2— WHEN MEASURING TEStPOINT voltages, make sure that you use the correct ret< 
TP1-TP6 are measured with respect to "C" and all others are measured with respect to "F." 
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upon the value of the input voltage. See 
Table 1 for help in selecting a resistor of 
the correct value . 

Construction 

A foil pattern for a single-sided PC 
board is shown in Fig. 3, and a parts- 
placernent diagram in Fig. 4, Install all 
components on the component (non-foil) 
side of the PC board. Start by inserting all 
of the resistors except R36 (that will be 
installed once we have determined the 
output-section power source), Next, in- 
stall all of the capacitors as indicated, 



PARTS LIST 
All resistors v.-. watt. 5% unless otherwise 
specified 

R1, R8, R20, R21, R30— 75 ohms 

R2, R3, R19, R29— 2000 ohms 

R4— 4,7 ohms 

R5— 27 ohms 

R6, R12— 12 ohms 

R7. R1 1-^70 ohms 

R9, R10 T R27, R35— 10,000 Ohms 

R13— 20,000 ohms 

R14— 4700 ohms 

R15— IDOOohms 

R1 6—5600 ohms 

R17, R39— 100,000 ohms 

R18, R32— 2500 ohms, trimmer potenti- 
ometer, PC- mount 

R22— 39 ohms 

R23, R24— 27,000 ohms 

R25, R26— 750 ohms 

R28— 10,000 ohms, potentiometer, PC- 
mount 

R31— 120,000 ohms 

R33, R34 — 100 ohms 

R36— see text and Table 1 

R37— 1 200 ohms 

R38— 10,000 ohms, 2 watts 

Capacitors 

C1 , C6. C7, C8— 1 00 i*F, 1 6 volts, electrolytic 

C2— .003 fiF, 50 volts, ceramic disc 

C3— 470 «F 10 volts, electrolytic 

C4, C5, C9, C12, C13, C14, C15, C16— 10 
^F, 1 6 volts, electrolytic 

C1 0, C1 7,— 0,05 (iF, 50 volts, ceramic disc 

C11 — 0.001 ^F, 50 volts, ceramic disc 

C1 8— 0.0022 fiF, 400 volts, ceramic disc 

Semiconductors 

IC1— VC622N wideband opto-isolator 

IC2— AC0112N opto-isolator 

Q1,Q3-Q6— 2N3414 

Q2— 2N3638A 

D1-D3— 1N4148 

D4— 1 N4742A 12-volt Zener 

LED1— jumbo red LED 

S1 — DPDT miniature toggle switch (on-on), 
125 volts. 3 amperes 

Jl , J2— phono, BNC, UHF, or phone jack 

Miscellaneous: PC board, 75-ohm coax 
(RG-59/U), hookup wire, single- and two- 
conductor sheilded audio cable, hardware, 
etc. 

The following are available from V. A.M. P. 

Incorporated, P.O.Box 411, Los Angeles, 

CA 90026: Complete kit with PC board and 

all components (DVM-1 ), $64,95 ; PC board 

and optoisolators (VC622N and 

AC01 12N). $29.00; optoisolators only, 

SI9.95. Please add $2.00 for shipping and 

handling within U.S.A. Foreign orders 

please add $4.00. California residents 

please add 6% sales tax. 





TABLE 1 




Receive-section 






Input voltage 
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10 to 11.9 VDC 
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12to17VDC 


27 ohms. 
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18 to 24 VDC 


100 ohms 
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105 to 165 VDC 


10K ohms 
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except fpr C16 (and R33), which can be 
installed later if your set requires a boost 
in audio output. Install the remaining 
components as shown in the parts- 
placement diagram. When mounting the 
transistors and diodes be sure to orient 
them correctly. Once you have completed 
the board assembly you can proceed to the 
next phase — converting the set. 

Set modification 

As an example, we'll show the conver- 
sion process for a 13-inch Samsung color 
receiver. However, the process will work 
for any other set. Before you start tearing 
apart your TV, it would probably be a 
good idea (actually, it's just about es- 



sential) to get the appropriate Sams 
Photofact folder, which will provide you 
with a schematic for your model and show 
you where all the components are located. 

With that in hand, several points will 
have to be located and marked off for 
future reference. Remove the back panel 
of your set so that you can find and verify 
those points. For your own safety, unplug 
the set and to discharge the high-voltage 
power supply prior to performing any 
work on it. 

The first point to locate is the power 
source for the output section. Begin by 
finding the power supply on your circuit 
diagram. Most transistorized TV sets will 
either have a low- or high-voltage output 
(or both) present at the power supply, but 
a vacuum-tube set may have only a high 
voltage output, Do not use the 6. 3 -volts 
AC heater windings on tube sets for a 
power supply; the direct-video PC board 
requires DC, preferably 12 volts. By us- 
ing Table 1 and choosing the appropriate 
resistance value for R36, you can use 
other DC source -voltages to power the 
converter board. 




FIG. 3— SINGLE-SIDED PC BOARD is small enough to fit comfortably Inside most TV sets. 
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FIG. A — ONLY THE bypass switch and Input jacks are not contained on the circuit board. 
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For our Samsung set, we selected an 
input voltage of 1 2 volts. The appropriate 
value for R36 — determined from Table 
1 — in our case was 27 ohms. Mark on 
your circuit drawing the point from which 
you will tap your power and then find that 
point in your set. Be sure that your value 
for R36 is correct, and install the resistor 
on the PC board. Then strip one end of a 
three-foot length of red wire and connect 
it to pad "K" on the PC board. Connect a 
similar length of black wire to pad "F." 
(Longer lengths may be required if you 
are working with a large console.) Do not 
connect the free ends of the red and black 
wires to your set at this time. 

Next, you have to determine the point 
for external- video injection. Due to de- 
sign differences, that point will vary from 
one set to another. The objective, in any 
case, is to get as close to the first video- 
amplifier as possible. At that point the 
signal-level within the set closely match- 
es that of the signal that will be injected. 
The circuit impedence rtiust be greater 
than 1000 ohms — otherwise the ability of 
the direct- video PC board to provide the 
appropriate video level and DC bias may 
be hampered. A high impedence is usual- 
ly found at the base of a transistor or at the 
input of an integrated circuit. In genera), 
when you choose the injection point, 
select it so that it will eliminate all (or 
most) of the set's bias networks when the 
bypass switch is thrown to its external 
position. Doing that will leave only the 
video signal and the DC bias from the 
direct- video board at the injection point. 
Mark your injection point on your own 
circuit diagram, and locate and mark it in 
your set. 

Once the video- injection point has 
been determined, you'll have to de- 
termine whether positive or negative 
video is required. (Positive video means 
that the video-information signal is posi- 
tive with respect to ground, and the sync 
signal negative; the opposite is true for 
negative video.) If you are unable to de- 
termine which type of signal your set 
needs at the injection point, assume for 
the moment that it's positive video. To 
select a positive -video output, connect 
pads "H" and "J" on the PC board with 
a jumper. For negative video, connect 
pads "G" and "H." 

The final injection-point to be located 
is the one for external audio. The simplest 
place to inject the audio is usually at the 
high side of the volume control . Howev- 
er, some sets— as was the case with our 
Samsung — use an IC to control the 
volume level. In such sets the audio 
co should be injected at a point after the 
=| detector de-emphasis network, and the 
O level controlled through R32 on the PC 
E board. 

uj Some sets may require that you feed the 
Q-j driver stage directly. In that type of in- 
O stallation, the DC bias to the audio power- 
ed stage must be maintained. That can be 
5 done easily with a resistor network like 
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FIG. 5— RESISTOR NETWORK to maintain the 
DC bias to your set's audio power-stage. 

the one shown in Fig. 5. 

Having selected the injection point for 
your set, mark it on your circuit diagram 
and make sure you know where it is in the 
set. 

Installation 

Find a convenient place inside your set 
to mount the PC board, and drill the 
appropriate mounting holes. Figure 6 
shows how the board was mounted in our 
Samsung. Place as much distance as is 
practical between the PC board and the 
flyback transformer to avoid any possibil- 
ity of interference. Do not mount the PC 
board at this time, though. 

Next, mount the audio and video input- 
jacks. Install them in a convenient loca- 
tion either on the back panel or side of the 
set. The jacks should be as close as posss- 



ible to the PC board. Make sure that the 
video-input jack is mounted on an in- 
sulated surface (preferably plastic) if you 
are converting a hot -chassis type set. In 
our installation, we used a standard '74- 
inch phono jack requiring a Ys-inch hole, 
but BNC- or UHF-type connectors can 
also be used, as long as they are mounted 
on an insulated surface. 

The miniature DPDT bypass switch, 
SI, should be mounted as close to the 
input jacks as possible. That switch will 
allow you to select either the receive or 
external mode. Once again, if you are 
converting a hot-chassis set, make sure 
that you mount the switch on an insulated 
surface. 

You can now proceed with the wiring 
phase of the installation. Earlier, you de- 
termined the power source for the output 
section of the PC board and inserted an 
R36 of the appropriate value. Now, you 
must consider the power source for the 
input section of the PC board. If you are 
converting a set which is already 
transformer- isolated from the power line 
(as opposed to a hot-chassis set), the input 
portion of the direct-video board can use 
the same power source as the output sec- 
tion. In that case, take a piece of insulated 




FIG. 6 — MOUNT THE BOARD away from the flyback transformer to avoid interference 



wire and connect pads "C" and "F" 
which are the input common and outout 
common respectively. Use a second piece 
of insulated wire to connect pad "E" with 
the pad at TP6. Remember, those con- 
nections should be made only if the set 
you are converting is transformer iso- 
lated. 

If the set you are converting is not 
transformer isolated, but is a hot-chassis 
type, then the power for the input section 
can be obtained from the flyback transfor- 
mer. That will involve work in the high- 
voltage section of the set. Any time you 
are working in that area, be sure to unplug 
the set for safety . (/( would be a good idea 
to have the set unplugged anytime you're 
working inside it — Editor.) As a further 
precaution, discharge the power supply. 
That is done by connecting one end of a 
wire to the chassis of the set and then 
carefully slipping the other end under the 
rubber high-voltage cap on the picture 
tube itself. Don't forget to remove the 
wire afterward. 

Take a 6-foot length of (white) in- 
sulated single-conductor wire and fold it 
in half. Slip one end of the wire through 
the ferrite core of the flyback transformer 
so that there are two equal lengths on both 
sides of the core. Then take one of the 
ends of the wire and loop it twice around 
the ferrite core so that you end up with 
approximately 2'/j turns around the core. 
(For console sets with screens larger than 
19 inches you may require only l'/r-2 
turns.) Twist the wires together for their 
entire length and connect them to the 
direct-video board at pads "E" and "C." 
Figure 7 shows the windings around the 
core of the flyback in the Samsung set that 
we converted. 

The next step is to determine whether 
there is a sufficient number of turns 
around the core of the flyback, and 
whether the wires to the board are phased 
properly. During the following test make 
sure that the PC board is clear of the set, to 
prevent any accidental shorts. Apply 
power to the set and turn it on. Indicator 
LED1 should light. If it does not, unplug 
the set and interchange the wires at pads 
"E" and "C." If the LED still doesn't 
light, unplug the set and add an additional 
Vr-l turn around the core of the flyback. 
If the LED still doesn't light, unplug the 
set again and interchange the wires on 
pads "E" and "C" so they're back in 
their original positions. (If you have an 
oscilloscope at your disposal, connect the 
leads from the windings so that the fly- 
back pulse is positive with respect to 
ground.) If the LED still doesn't light, 
measure the voltage at TP- 1 . It should be 
positive with respect to ground. Increase 
or decrease the number of turns until the 
voltage at TP- 1 reaches a value between 
12 and 15 volts DC. The LED should light 
when the voltage exceeds 11 -volts DC. 
In the event that you can't get at the 
ferrite core of the flyback transformer, 
you will have to add a step-down transfor- 




FIG. 7— POWER FOR THE INPUT SEi 
transformer. 



N can be obtained by inductive coupling to the flyback 



mer (120 volts: 1 2 volts) or use a com- 
mercially available portable 12-volt DC 
power-adapter so that the input section 
can be powered directly from the AC line. 
Using Fig. 8 as a wiring guide, you can 
now start the final phase of the installa- 
tion. First, cut two equal lengths of video 
cable (RG-59/U) long enough to reach 



from the video injection-point to S 1 . 
We'll refer to that as the demod/return 
cable pair. Label and set those cables 
aside momentarily. Next, cut a length of 
video cable that will reach from the S 1 to 
the video output of the PC board at pads 
"B" and "F." We shall refer to it as the 
"B" cable. Label it accordingly. Cut an- 
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other length of cable that will reach from 
the video-in connector J 1 to pad "A" on 
the PC board and label it as the "A" 
cable. 

Strip one end of the "A" and "B" 
cables, making sure that you have a suf- 
ficient length of outer conductor (shield) 
unraveled. Then connect those ends to the 
PC board as shown in Fig. 8. Make sure 
that the center conductors of the cables 
are connected to the correct pads ("A" to 
"A" and "B" to *'B"). Do not connect 
the other ends of the cables yet. 

Prepare the audio cables next. Cut a 
length of two-conductor shielded cable 
long enough to reach from the bypass 
switch (SI) to the audio-injection point. 
We shall refer to this as the audio- 
return cable. Label it and set it aside 
momentarily. Now cut a length of single- 
conductor shielded audio cable long 
enough to reach from pads U 'D" and "C" 
on the PC board to the audio-in (Jl) 
connector. We will refer to that as the 
audio-in cable. Cut another length of 
single-conductor shielded cable to reach 
from pads "L" and "F" on the PC board 
to the bypass switch: we will refer to that 
as the audio-out cable. Strip one end of 
the audio-out and audio-in cables, 
making sure that you have a sufficient 
length of outer conductor unraveled. 
Then connect those ends to the PC board 
as shown in Fig. 8. Make sure that the 
center conductors of the audio-in and 
audio-out cables are connected to pads 
"D" and "L," respectively. Do not con- 
nect the other ends of the cables yet. 

You can now mount the PC board per- 
manently using 4-40 machine screws and 
nuts. Use 14-inch fiber spacers to insulate 
the board from the TV chassis, and make 
sure that the PC- board foil doesn't touch 
any metal surface. Once you have secured 
the PC board, strip one end of each of the 
demod/return cables you set aside ear- 
lier. At the external-video injection point 
remove a small portion of the copper trace 
that connects the two points between 
which you wish to insert the bypass 
switch. (Instead of breaking a trace you 
may have to cut a wire; it depends on your 
TV set.) Connect the center conductor of 
the demodulator cable to the side that 
comes from the set's own I F/de modulator 
circuits. Connect the center conductor of 
the return cable to the side that goes to the 
video amplifiers and the circuits that 
eventually drive the picture- tube. Twist 
the shields of that cable pair together, and 
then solder them to a convenient ground 
point. 
At the audio-injection point, cut the 
v) trace that connects the two points between 
y which you'll insert the bypass switch. 
O (Again, a wire instead of a copper trace 
JE may have to be cut.) Connect the dark 
fr] center conductor to the side that comes 
from the set's own sound IF demodula- 
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audio-return cable and the demod- 
return cables through the set and con- 
nect them to SI as shown in Fig. 8. Now 
strip the free end of the "B" cable and 
connect it to the switch. Next, strip the 
free end of cable "A" and connect it to 
the video-input connector. Then, strip the 
free end of the audio-out cable and con- 
nect it to the bypass switch; also strip the 
free end of the audio-in cable and connect 
it to the audio-input connector. Finally, 
connect the red wire from the PC board to 
the voltage-source point you selected ear- 
lier, and connect the black wire to chassis 
ground. 

If your installlation used the inductive 
pickup from the flyback transformer, be 
sure to route the wires to the board so they 
avoid, as much as is practical, the RF and 
low-level video demodulator circuits; 
that will minimize interference. Also, 
make sure that the pair of wires is twisted 
its full length — all the way from the fly- 
back to the PC board. 

Connect the appropriate cables to the 
video- and audio-input connectors. Make 
sure that you connect the center conductor 
of each cable to the center pin of the 
connector. 

That completes installation of the con- 
version board. Check all your con- 
nections, and also make sure that the PC- 
board foil pattern is not touching any met- 
al surface. Finally, make sure that the 
input connectors and bypass switch are 
insulated from the TV chassis, especially 
if you are converting a hot-chassis set. 

Operation 

Having checked your installation thor- 
oughly, apply power to the set. Place the 
bypass switch in position for normal TV 
operation. If the set does not work pro- 
perly, you have wired something in- 
correctly (most likely the switch). Re- 
trace your steps through the installation 
instructions. 

Once the set operates normally as a 
receiver, use a voltmeter to measure the 
DC-bias voltage at the center terminal of 
the bypass switch with respect to chassis. 
Then apply a standard video signal to the 
video in jack. Set the bypass switch to 
the external position. Adjust R28 so 
that the DC voltage measured at the center 
terminal of the switch matches the value 
you obtained when operating the set as a 
receiver. Then adjust R18 for the desired 
picture contrast. Finally, apply a tone to 
the audio in jack J 1 and adjust R32 to 
obtain a comfortable listening (or operat- 
ing) range. If you cannot get satisfactory 
video or audio, see the troubleshooting 
section that follows. 

Troubleshooting 

If the LED will not light, check to see 
that it is properly inserted into the board 
and is not reverse biased. Also make sure 
that D3 is properly inserted and that the 
voltage at the cathode (TP1) of the diode 
is positive with respect to ground. 



If you have no video, or if the picture 
quality is poor, the problem may be due to 
an incorrect DC bias (that can result in 
complete picture loss or heavy picture 
tearing). To correct the problem, adjust 
R28 for the appropriate bias level. 

If you have no video in either mode 
(receive or external), the problem is 
probably a mis- wired bypass switch. 
Check the wiring, referring to Fig. 8. 

A streaky, clipped, or washed-out pic- 
ture may be caused by too high a video 
level. Adjust RI8. Sometimes a mis- 
adjusted bias level (R28) can cause simi- 
lar problems. 

Interference may be due to ripple from 
the low -voltage source used to power the 
receiver section of the direct- video board. 
Changing the board to operate from a DC 
source in the 105- 165- volt range usually 
clears up the problem. Also check the 
shields of the cables for proper con- 
nections. Another source for possible in- 
terference is the route selected for the 
twisted pair of wires that runs from the PC 
board to the inductive loop on the core of 
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the flyback. It is important that the pair be 
twisted over its entire length, and that the 
bundle be kept away from the de- 
modulator, IF, and RF circuits. 

Low audio output can be caused by 
your set requiring a higher signal level at 
the audio-injection point than is currently 
being supplied. Install C16 to boost the 
board's audio output. 

Should your set not display external 
video and you have wired everything cor- 
rectly, check the direct- video board for 
failure. Refer to Table 2 and measure the 
voltages at the appropriate test points. 
Note that the voltages at test points TPl , 
TP2, and TP3 are measured with respect 
to pad "C. " The voltages at all other test 
points are measured with respect to chas- 
sis common or pad "F." Check to make 
sure you have not installed the transistors 
or opto isolators incorrectly. 

After you've made any adjustments 
necessary, replace the rear cover of the 
set. Your newly converted set is now 
ready for use. Rest easy and let your eyes 
relax. R-E 
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BUILD YOUR OWN 
CUSTOM CASES 



ROBERT GROSSBLATT 



If you want your project to be appreciated by others, it must 
be packaged properly. Here's how to make custom cases 
that are sure to get your project the attention it deserves. 



IF YOU VE EVER BUILT AN ELECTRONIC PROJECT YOU KNOW THE 

feeling. After hours spent at your workbench, the magic mom- 
ent arrives— you're finished. You go running to the rest of the 
house and round up the family. You gather them at the table and 
excitedly demonstrate your new mousetrap. Again and again 
you send small mechanical mice in and your new invention does 
all that you promised but no one seems impressed. When you 
start looking around for real mice the kids go back to watching 
TV, and your wife shrugs her shoulders, sighs, and leaves the 
room. 

Sound familiar'? What went wrong is something that even the 
most junior executive on Madison Avenue would recognize— 
poor packaging. It's sad but true. What something looks like is 
just as important as what it does. If you've spent every evening 
for a month buried in the back room building a gadget, you've 
also built something else — expectation. 

The mistake you made with your mousetrap was simple. The 
project wasn't finished when you thought it was. It wasn't 
packaged properly. If you had spent as much time on the case as 
you had on the circuit, you would have gotten the desired 
"oohs" and "ahs" from your family. Unless your project is 
something for your bench — a special front end for your scope or 
meter, for example — something that will never see the light of 
day, the case is as important as the circuit. 

You could just stuff everything into a standard chassis box or 
plastic case but the result will always be the same. A standard 
box gives a standard appearance. Besides, there is no such 
animal as a commercially available custom case. Think about 
that for a while. 

Building a case for your project involves as much planning as 
any other part of the job. Once the circuit has been breadboarded 
and you've gotten rid of all of the glitches, it's time to consider 
the case. The first decision you have to make is the shape of its 
case. Often that will determine the shape of the circuit board and 
the material you're going to use for the case. Let's go back to our 
mousetrap. Housing it in a square box would be really boring. 
The nature of the project is such that it calls for something much 
more whimsical. We need some sort of box to hold the mice but 
supposing the actual entrance to the trap were shaped like a cat 
with its mouth open. Not only would that be eye-catching but 
chances are that the finished project would be on a table in the 
living room rather than behind the refrigerator. 

Once the shape is decided, we have to choose the material. 
Metal is an obvious choice but it has its problems. It's hard to 
shape and harder to work. Unless you have access to a machine 
shop, precision pieces are going to be very difficult to make. 
And if you don't weld the different pieces together you're going 
to have lots of screws and tabs showing. Metal cases also have a 
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nasty habit of shorting pans of the circuit and blowing up those 
components it took you three and a half weeks to get by mail. 

Wood is a possibility. The grain and color are attractive and 
it's easy to work with standard tools. The problem here is joining 
pieces together. Screws still have to be used and glue takes a 
while to dry thoroughly. That means that the pieces will have to 
be made and fitted together over a period of days. And any 
curved pieces are going to be a real problem. 

Our last alternative is ideal for case making — acrylic plastic. 
It can be easily cut and shaped using ordinary tools, and solvent 
cement will immediately bond pieces together. As a matter of 
fact, the cemented joint is often stronger than the piece itself. 
The plastic can be bent and shaped by heating it and is extremely 
forgiving of mistakes. Repeated heating and bending won't even 
weaken the material. Scratches and abrasions are inevitable 
when working the plastic but they are easy to sand away. The 
plastic can be buffed and polished to any degree of luster you 
want. 

Acrylic is available from a wide variety of sources and comes 
in an overwhelming assortment of thickness, colors, and shapes. 
Most lumber yards and stores that specialize in products for the 
"do-it-yourselfer" will carry a good range of acrylic as well as 
all the material you'll need to work it. The plastic itself can be 
found in flat sheets, tubes, pipes, and other shapes ranging in 
thickness from Vi& to over two inches. Cubes and other solids 
can be found in every size and color imaginable. 

There are a variety of techniques you should be familiar with 
to successfully work with acrylic. Before trying to use them, 
practice on some scrap material to get a bit of hands-on experi- 
ence. 

Raw material 

The acrylic comes in sheets measuring up to four by eight feet 
and in thickness up to greater than two inches. Both transparent 
and opaque plastic are available in many colors. The brown 
paper covering both sides protects the glossy finish put on the 
plastic by the manufacturer and also lets you mark your cuts (see 
Fig. 1). In general, l /s-inch plastic is the most widely available 
and is more than strong enough for making cases, although 
occasionally a structural piece will require thicker material; 
because of the strength of the bond made with solvent cement, 
you can, if you wish, glue thinner pieces together in those 
instances. If a thinner piece is needed, you can always sand 
down one of the '/g-inch pieces. 

Glues 

Although all of the glues shown in Fig. 2 will work with 
acrylic , without doubt the best glue to use is the solvent cement; 
you can get that cement at the same place you bought the plastic. 
It isn't really a glue in the strict sense of the word. What solvent 
cement does is soften and partially dissolve the plastic. When 
the two pieces being joined are put together the bond formed 
between them is as strong, if not stronger, than the plastic itself. 
The joint hardens in a minute or so and can be sanded or shaped 
immediately. The solvent action of the cement can cause prob- 
lems, however. If you press your finger against any part of the 
plastic that has been softened by the cement, you'll leave your 
fingerprints in the surface. They can be sanded out but it's better 
to avoid doing it in the first place. 

Remember though, solvent cement only works with pieces of 
acrylic. Anytime you want to glue some other material to the 
plastic, a different glue will have to be used. Both two-part 
epoxy and any of the instant -bonding cyanoacrylate glues work 
well. The choice depends on the particular application. The 
two-part epoxy will fill in empty spaces and can be sanded 
smooth, but the instant glues are contact types; that means that 
they will only work when the two surfaces being joined mate 
together perfectly. One interesting feature of the epoxy cements 
is that they can be colored. Powdered fabric dyes work well but 
be careful — a little dye goes a long way. The best method I've 
found is to mix the two parts of the epoxy together with a small 
amount of the dye and stir them until the color has become 




FIG. 1— WHEN YOU BUY IT, acrylic plastic la usually covered with brown 
paper to protect Its surface. That paper Is easily removed. 




FIG. 2— ALL OF THESE GLUES will work with acrylic plastic, but the 
solvent cement Is best for joining two pieces of plastic. 




FIG. 3— ACRYLIC PLASTIC CAN BE EASILY BENT Into any shape, If It Is 
heated. 



uniform. Slowly add more dye, mixing it in continuously until 
you get the color you want. 

Tools 

Any tool used for woodworking can be used with acrylic 
plastics, including power and hand tools. The only thing to 
watch out for is heat. If you are using power tools there are two 
basic precautions to be aware of. Make sure to use only the bits 
and blades that have been specially rated for use with acrylic. 
That usually means that the blades have fine teeth and are not 
hollow ground. The bits should be sharp enough to bite into the 
plastic without having to apply an undue amount of pressure. 
Rough cutting blades and bits will crack and shatter the plastic 



and dull ones will generate so much heat that the plastic will melt 
at the cut and the waste, rather than falling away, will melt 
together and harden behind the blade. 

Sanding and polishing 

Acrylic is easily sanded. The key to success here is to avoid 
the build-up of heat. For general work, I've found that a medium 
grit paper is the best to start with. Coarser papers score the 
plastic and leave sanding marks that are almost impossible to 
remove. If you use a sanding disc on an electric drill, you'll get 
the best results by use the drill's highest speeds — the higher the 
speed, the less pressure you have to apply. Do the sanding in 
short bursts to keep the heat down; if you have to sand off a Va 
inch of plastic, do '/id inch at a time. If you try to do it all at once, 
you will generate so much heat that the plastic will melt at the 
surface and leave deep marks. That is to say nothing of the 
blocking up that will happen to the paper. There will be so much 
build-up of hardened plastic on the sandpaper that you'll have to 
replace it. If you've ever sanded paint you know what I'm 
talking about. 

Polishing the plastic is similiar to polishing metal. Use suc- 
cessively finer grits and then use fine steel wool. Always sand in 
the same direction. The last bit of polishing you need to do is 
with a kitchen steel wool pad. Use a new one that's loaded with 
soap. That will leave a very high luster on the plastic and the 
sanding marks will be just about invisible. If you want to go 
farther, use 0000 steel wool and oil and do the final polish with a 
soft cloth and pumice. Keep in mind though, that the plastic is 
really susceptible to scratches and there's nothing like a mirror- 
smooth finish to show off imperfections. 

Bending and shaping 

Now we get to one of the best reasons for using acrylic plastic. 
Anyone who has ever tried to get uniform curves in flat pieces of 
metal, or shape a smooth curve in wood, will appreciate the ease 
with which it can be done in plastic. There are two basic ways to 
shape the plastic — sanding and heating. If you want to round a 
comer or taper something, sanding is your best bet. Use a 
medium-grit paper on a sanding disc and carefully shape the 
plastic. Examine your work frequently because it goes very 
quickly and it's easy to go too far. Remember that a little bit of 
impatience on your part when sanding something to shape will 
ruin both the last three hours work and the rest of your day. 

Creating a curve, or some other complex shape, from a flat 
piece of plastic is done by heating. Acrylic becomes bendable 
when it gets to a temperature of about 350 degrees Fahrenheit. 
That isn't particularly high and there are several commercially 
available tools made especially for heating plastic to that tem- 
perature. Basically, they are all heating elements that have some 
sort of guard on them to keep the plastic about Vi-inch away. 
You hold the plastic against the guard and bend it when it 
softens. Those are fine for creating a simple corner or lip but are 
useless when you're trying to bend the plastic to conform to 
some complex jig. 

There are several ways to heat the plastic so it can be wrapped 
around a bending jig. You can use a hair dryer but that takes a 
long time, because the hair dryer has to be kept away from the 
plastic so the air flow isn't restricted. If you hold it too close, the 
motor will load down and the dryer will blow its thermal fuse. 
You can heat the plastic over a high- wattage lamp but it's hard to 
work with spots in front of your eyes, and there's always the 
danger of the plastic touching the lamp and either sticking to it or 
breaking the glass. 

The simplest way to heat the plastic is over an open flame 
from either a candle or the top of the stove, as shown in Fig. 3.. 
The only problem with that is that the plastic can start to burn; 
but that can be avoided by moving the plastic rapidly in and out 
of the flame and only using the cooler part of the flame (at its 
base). If the plastic does start to burn, it's a simple matter to 
blow it out or douse it in water. The advantages of doing it that 
way are that the plastic heats quickly and the flame provides only 
localized heat, which means that a long complex bend can be 



made a little at a time. The acrylic is a good insulator and only 
the area in the flame will get hot enough to bend. As a result, as 
you work your way along a complex bend, previously curved 
areas will stay that way. As you finish each part of the bend, set 
it by immersing it in cold water. That will immediately cool the 
plastic and make it rigid again. Don't force the plastic to bend 
because it will break. There's absolutely no way you can be 
mistaken about when the plastic is hot enough to bend — it will 
flap around like a piece of wet cardboard and stay that way more 
than long enough to let you make your shape. Wear protective 
gloves because not only can you burn yourself, but it's impossi- 
ble to have any control over the plastic unless you can hold it 
firmly while you're bending it. And remember that you have to 
hold it until it cools off enough to become rigid again. 

Cutting 

The best way to cut acrylic is with a saw, as shown in Fig. 4. 
That sounds a bit trivial but it isn't. Plastic suppliers sell a 
scribing tool that's used to score the plastic so it can be broken 
much the same as glass — I've never gotten that tool to work. 
When I went back to the supplier to ask if I was using it correctly 
I noticed that they always used a saw — case closed. As long as 




FIG. 4— THE BEST WAY to cut acrylic plastic Is with an ordinary power 
saw, as shown here. 



you make sure that the blade is designed for acrylic, and you 
don't force the cut you'll find it easier to cut plastic than to cut 
wood. 
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FIG. 5— ONE THING YOU'LL APPRECIATE about working with plastic is £ 
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that you can correct mistakes with an easy-to-make paste. 
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"Welding" and embossing 

That technique is extremely useful and can only be used with 
plastic. Because we're all human, we make mistakes and cuts 
aren't always made as smoothly as we'd like. If a gap turns up 
along a joint there's an easy way to correct it. Save the plastic 
"sawdust" and soak it with solvent cement. Work it around 
with a brush and you'll wind up with a pasty gunk like that 
shown in Fig. 5. That can then be used to hide any minor 
mistakes, such as mis-cuts, imperfections, and even small 
holes. As shown in Fig. 6, work the gunk into the gap with brush 
that is kept soaked in cement — if the brush gets too dry it will 
start pulling the gunk out of the gap. A bit of brushing back and 
forth, and the gap will be entirely Filled with plastic gunk. The 
color will be the same as the surrounding area and, after sanding, 
will be flush with the surface. Make sure to allow time for the 
repair to dry before sanding it- — since you've really soaked it 
with cement you'll find it takes longer to dry than a regular joint. 
That "welding" technique will go a long way toward correcting 
errors in measurement and slips of the saw. After a bit of practice 
you'll find that corrections made by welding are virtually invis- 
ible. 

Embossing is a technique that also takes advantage of the 
solvent action of the cement. If you brush cement repeatedly 
over an area of plastic it will get soft enough for you to press in a 
design, as shown in Fig. 7. The only precaution here is to make 
sure that whatever you press into the plastic is unaffected by the 
cement. You want to remove if after you've pressed in the 




FIG. 6— TO FIX ANY CRACKS OFI HOLES, fill them with plastic shavings 
soaked In solvent cement. After it dries and Is sanded smooth, the repair 
will be almost invisible. 

design. Coat the embossing piece with some thin oil before 
pressing it in the plastic. That ensures that the plastic won't stick 
to it and ruin the transfer of the design. After the acrylic has 
hardened, brush it lightly with fine steel wool to remove any 
burrs. 



Screws and hinges 

Although regular hinges can be used, it's much neater to use 
pins or brads. If your case requires a door, design it so that the 
door fits snugly and flush between two other pieces. Drill thin 
holes through the side pieces and the edges of the door. Push in 
small wire brads as shown in Fig. 8. If you're careful about your 
sizes, the brads will fit tightly and you won't have to use any 
glue. Don't force the brads in, because you'll only crack the 
plastic. If they're not tight enough, use a drop of cyanoacrylate 
glue on the side piece to hold the brad in place. Make sure not to 
cement the brad in both the side piece and the door. When the 
glue dries, grind the end of the brad flush with the side piece. 
Make sure that the door opens easily and stays in position when 
it's closed. 

The same precaution against forcing things applies to screws. 
Acrylic is rigid and won't compress, so the hole sizes for screws 
are more critical than they are with wood. Make the screw hole 




FIG. 7— IF YOU SOFTEN THE PLASTIC with solvent cement, you can 
emboss any designs you wish into the surface, 




FIG. 8— IF YOUR PROJECT requires hinges, make them by inserting small 
brads into pre-drilled holes. 

at least as wide as the inner shaft of the screw. It goes without 
saying that you shouldn't use tapered screws. If there's any 
doubt about the size of the hole, make it larger and stuff in part of 
a toothpick. The screw will compress the wood and that will 
keep the whole thing tight. 

Lettering 

Transfer-type lettering is available in a wide variety of fonts, 
sizes, and colors. You can even get sheets with graphic designs, 
borders, lines, and so on. The secret to making lettering look 
good is simple — keep it straight. Put a piece of masking tape on 
the case about a 'A-inch below the line for the lettering and use it 
as a guide. A fairly wide burnisher will lessen the chances of 
having hairline cracks develop in the letters. Once lettering is 
applied, it has to be protected because it is fairly easy to scrape it 
off— that is great for correcting mistakes but when you finally 
get it straight on the tenth try you want a bit more permanency. 
Any art- supply store will sell you a protective spray, or you can 
get a can of spray lacquer. Use it sparingly and avoid runs. Spray 
the entire case to make the finish uniform, and don't handle it 
until it's dry. An easy test to see if the case is dry is to smell it — if 
it is wet, you'll know it. When the lacquer is dry it will no longer 
have an odor. 

With a little bit of practice you will be able to make cases that 
do justice to your electronics handiwork. And I'm sure that 
you'll even find that your projects work better. You can be sure 
that housing your project in an imaginative case will make all the 
difference — everyone in your family will want to be first in line 
to try it, instead of first in line to leave the room. R-E 
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New!...the 25 Heathk it 
Television Computer System 



Introducing the new 
GR-3000...the first 
information center, 
telephone, terminal, 
video bulletin board, 
modem and micro- 
computer interface... 
all part of the most 
future-thinking color 
television available 
for tomorrow, today. 



The GR-3000 Television Computer 
System Is the only receiver de- 
signed to bring youall the unlimited 
Information plus entertainment in 
this spectacular new era of multi- 
source televiewing. 

An exclusive new 
microprocessor- 
based "teleplex" 
receiver. 

The GR-3000 is an 
expandable kit with 
plug-in capacity for eight micro- 
processor controlled modules. The 
basic modules are here now. In 
coming months, you can add new 





internal components to be ready 
for more advanced data retrieval, 
telephonic networking, and other 
growing life-service technologies. 
But even now, with standard chassis, 
GR-3000 is television 
as you've never seen 
it before. Why? 

A multi- level screen 

display delivers your 
choice of 4 test pat- 
terns, super-steady Monitor 
Mode, and the Message Center 
with 16 combinational text and 
backdrop colors, The broadcast 
screen offers direct audio and vid- 
eo i/o, an ultra-clear picture with 
channel, time and date overlay. 
Six screens of 'help' hints make 
the system user-friendly 
Infrared telemetry Remote 
Control. This 56-key pad 
can access a Imost every 
programmable feature 
under microcommand, in- 
cluding all adjustments for 
picture correction. And the 
imagination-stretching Learn 
Mode function, for infinitely 
versatile sequenced oper- 
ation. Type in personal 
messages on your GR-3000 
and the real-time calendar 
clock displays them when- 
ever you want. 



Battery back-up preserves 

important data. And an 

Exclusion Password will 

protect preset picture 

fidelity parameters. 

More to come. 

New modules are arriving 
soon, to bring you further 
into the teleconsumerage: 
Directory Dialer and 
Modem Interface. 
GR-3000 will become a 
two-way speaker phone 
with memory, auto-dial 
and modem capabilities. 
Serial Interface will 
instantly access outside 
computer services and infor- 
mation, plus provide RS-232/C 
interface with any compatible 
computer in the world, 
and work as a 
superb color 
graphics terminal. 
The Programmer 
will add greater 
memory for 
programming TV 
functions and control 
protocol for remote computing. 

View a GR-3000 today at your 
nearby Heathkit Electronic Center, 
or act now and call toll-free 
800-253-0570 for Visa or Master- 
Card orders. 
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Sale! Save $ 200 on Radio Shack's 
TRS-80 Model III Computer! 




799 



16K Model III (Cat. No. 26-1062} 
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Get started in computing the easy— and 
affordable — way with the versatile and power- 
ful TRS-80 Model III. It's the "user-friendly" 
computer that grows with you as your needs 
and skills increase. And now, it's sale-priced at 
only $799 (regularly $999)! 

No Experience Necessary. You don't have to 
be a computer expert to use a Model III— just 
add a recorder and our ready-to-run cassette 
software. It's easy to manage your personal 
budget, keep track of investments, prepare sta- 
tistical analyses, write letters and reports, com- 
puterize your household records, even play 
exciting action games. 

Learn to Write Your Own Programs. Our 

entertaining, step-by -step manual introduces 
you to BASIC programming— and makes the 
Model III the ideal way to become part of the 
"computer revolution'.* 



The Extras Are "Built-in". The attrac- 
tive one-piece cabinet contains a 12" high- 
resolution monitor, which displays 16 lines of 
64 upper and lower case characters per line, a 
65-key typewriter keyboard with datapad, 
16,000 characters (16K) of internal memory 
and a parallel printer interface. 

Expand Your Horizons. It's easy to configure 
your Model III into a more powerful system. 
Expand to 48K internal memory, and add one 
or two internal double-density disk drives with 
184K each, or even a 5-megabyte hard disk 
drive. Add high-resolution (640 x 240) graph- 
ics, a printer, a plotter or an RS-232C serial 
board and modem for communications. 

Hurry— Sale Ends April 25, 1983. You can 

get your Model III at a nearby Radio Shack 
Computer Center, store or participating dealer. 
Do it today! 



Radio Jhaek 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 
Retail prices may vary ai individual stores and dealers. 
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T1MEX MAKES THE 

COMPUTER, 

BUT WE MAKE IT TICK 





If you own a TS-1G0Q or ZX-81 computer and want to bring out the power within it, you'll want Memotech, From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral ^mIB 

comes in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you -^^^^CSiSmm 

to continue to add on and still keep an integrated system look. t^SiSd^^^- 

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent and are neither switched 
nor paged. No additional power supply is required. 16K RAM BASELINE The l6K Baseline is our most 
economical way to add memory to your TS-1000. It is fully compatible with Memopak l6K and 32K RAMS 
to provide you with up to 32K or 48K of RAM respectively 16K RAM The Memopak l6K RAM offers 
expansion capabilities through its "piggy back" connection and is fully compatible with Timex or 
Memotech l6Ks to give a massive 32K of RAM, 32K RAM The 32K Memopak enables you to execute 
sophisticated programs and store large data bases and like the l6K RAM is fully compatible with Timex's or 
Memotech's l6K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It 
accepts such BASIC commands as 10 DIM A (9000) . MEMOCALC Memocalc, our spreadsheet analysis 
software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 
Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly into the back of the 

TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS-1000 to use a wide range of 
compatible printers. The resident software in the units gives the 
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA GP IOOA PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper up to 
9-1/2 inches wide. The GP 100A is offered as a package including cable and 

interface. Other printer packages are also 
available through Memotech. 
ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If you're not completely 
satisfied, return it within ten days and we 
will give you a full refund. And every 
Memotech product comes with a six 
month warranty. Should anything be 
defective with your Memotech product, return it to us and we will repair or replace 
it free of charge. Dealer inquiries welcome. To order any Memotech product use 
the order coupon or call our toll-free number 800/662-0949. 

TC-iODO b 1 rcgnurd mdmuric tfTlma Coip. 
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CORPORATION 
7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 
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IN WHAT HAS SEEMED LIKE AN EXPLOSION, THE COMPUTER 

revolution has arrived. In only the last eight years, the personal 
computer has moved from the province of hobbyists and "hack- 
ers" to take a place in business offices and — what has really 
made it a revolution — the computer has moved into thousands of 
homes. 

Whether that has been due to the videogame explosion, or the 
marketing efforts of major manufacturers, or the public's 
recognition of the power and capability of the microcomputer, 
we will not go into. But. suffice it to say that hundreds of 
thousands of people, who, a few years ago, didn't know BASIC 
or the meaning of ROM or RAM (and maybe they still don't! ). 
are now using personal computers. 

And it seems that each week thousands more are jumping onto 
the microcomputer bandwagon. They are buying not only low- 
end, home systems, but also high-end systems such as the IBM 
Personal Computer. Further, u seems that for every person who 
does buy a computer, two or three more are considering a 
purchase. However, they are hesitating because (hey lack 
information— they have many questions that need to be an- 
swered. In the following pages we will attempt to answer some 
of those questions and familiarize you with some commonly- 
used terminology. 

Overview of a computer system 

For the first-time buyer, perhaps the best way to visualize a 
system is to break it into its major pans. In general, a computer 
consists of the CPU (Central Processor [/nil)— and the mother- 
ioard or system board thai connects the CPU to other devices for 
npui and output (I/O) and storage Figure I shows a block 
diagram of a basic microcomputer sy stem 

The CPU, which is sometimes called the MPU or micropro- 
cessor unit, is the "heart" <>l the system. But thai would 
not make a computer. Il is also necessary to have, among other 
things, memo) •■ I here are two basic' types of memories: RAM 
and ROM. RAM ( Random Access Memory) is memory in which 
data can be either written or read It is like a large holding area n| 
information. It either holds active information lor immediate 



Are you considering buying a 
microcomputer? Then, you should 
first learn how a microcomputer 
operates. Once you have even a 
basic understanding, it is easier to 
ask the right questions when it 
. comes time to buy the system. 

MARC STERN 

use, or it stores data for later use by the CPU. A ROM (/read- 
Only Memory > on the other hand is a memory that can only be 
read. Once the information is put in the ROM it cannot be 
changed. The mass storage device is another type of memory 
An example of a mass storage device is the floppy disk drive, 
which allows you to store great quantities of information and 
programs on a magnetic disk. 

A CPU with memory still does not make up a computer. There 
musi he some way to input information to the computer and for 
the computer to output information. One way that is accom- 
plished is by parallel and serial interfaces. Those interfaces 
connect the microcomputer to other devices such as printers, 
keyboards, etc. 

That, then, is the basic outline of a personal computer. Of 
course, there is much more that we could have included, but for 
starters, that outline will suffice 

With those basic concepts eslablished. let's look more closely 
at the persona! computer, beginning with the CPU and progress- 
ing to the other areas of the system 

The CPU and bus structure 

The CPU includes the microprocessor and any necessary 
support circuitry. The "standard" CPU is an 8-bit device 
is a binary digit ). That CPU handles information eight bits (or 
one byte) of data at a time. (Thus the data bus shown in Fig. I 
actually consists of eight data lines, ) A byte is olien referred to 
as the 'word size" of the microproces 

The address bus, on Ihe other hand, consists ol 1 6 lines Thai 
lets the microprocessor address 2 >b memory locations Although 

referred to as 64K {64 kilobytes), the actual numb 
little over 65.000. because 2 1 " or 1 .024 bytes of information is 
commonly referred to as I kilobyte or IK of information 

I lit.- third standard microprocessor bus is the control bus. h 

rom lOto I 2 lines, depending on the particularCPU. 

It is mainly used to carry synchronization signals between the 

microprocessor and other system components. Typical signals 

are: read, write, interrupt, and reset 

Wuh all of this said, a question probably has arisen in your 
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: IG. 1— SLOCK DIAGRAM of a basic micromputer system. Note the arrows on the bus lines. They 
Indicate the direction of Information flow. 
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mind as in which type ol CPU is best. The answer is that lor most 
personal computing uses, u makes litlle difference what type of 
CPU is used tna given situation, a 6502 will work just as well as 
a Z80 or an 8080. 

There is a "but" in this situation, though, and thai is fo 
computer user who want* access in. say. ihe broad range of 
CP/M programs. CP/M (Control Program tor Microcomputers) 
is the standard operating system of the 8-bit-system world and 
many business programs are written under it. It was written for 
the 8080 series of microprocessors and is also compatible with 
the Z80 series. Thus, if you want access to those programs you 
must use one of ihose microprocessors. There are emulators thai 
allow you id use CP M with other CPU's, but the programs will 
work slower when that is done 

We will not discuss operating systems in great detail What 
we will say is that the operating system effectively isolates the 
computer user from the computer hardware h also makes the 
particular computer "invisible " to the software. What that 
means is thai if two different computers — even with different 
microprocessors — use the same operating system (say, CP M I 
they will both be able to run the same software, as long as the 
ire is written for lhal operating system. 

The CPU world is changing. Although it is still dominated by 
8-bit microprocessors. 16-bit systems are starting to app 
increasing numbers. Chief among the 1 6-bit units is the 8086/ 
8088 family, . which is capable of running under the MS-DOS 
operating system That is the operating system that has been 
adopted by IBM Because so many systems are being designed 
to run under it, ii is likely that MS-DOS will become the 
"standard" of the 16-bit microcomputer world. However, a 
16-bit version of CP/M— CP/M-86— may give MS-DOS a run 
for the money. 

Memory 

Although we previoulsy mentioned ROM and RAM, we did 
not say whai each one was used tor l-irsi , we'll give an example 
where you would want to use read-only memory (ROMi 

There are some programs that you would never want to 
change. An example is the bootstrap loader routine (that pro- 
gram gets the system up and working when the computer is first 
turned on). That routine is stored in ROM. ROM, as its name 
implies, is not user-modifiable (you cannot write to it) Ii is 
important to note that ROM also is non-volatile. In other words, 
ROM will not lose its memory contents even if the power is 
turned off. Another example of where ROM is used is in 
videogames. The program that runs the game computer is stored 
in the videogame cartridge in ROM. 

The contents of RAM. on the other hand, are constantly 
changing. It is in RAM that you would store, say. a BASIC 



program. RAM can be thought ol as ihe m 
space. It is essential to a micrcomputer because the s\ stem needs 
a way to store and trequenily update informati used. 

RAM is volatile; when power is turned off. Ihe contents ol the 
memory will be lost — unless you record it on di 
storage medium 

One of the most [uestion b; ; lime 

microcomputer buyer is how much RAM is sufficient? The 
answer is as much as you can comfortabl but there is 

no such thing as enough memory. A bare minimum, g", 
games and some applications pi However. -IKK 

or d4K is a much better place .uter how much 

memory you have, though, sooner oi lateryou mnup 

againsi a program that needs more memoi may. use a 

program, which, while u runs with the memorj you ha 
would perform better with more mei 

Inputs and outputs 

There has to be a way to communicate with the computet , and 
for the computer to communicate with you The communication 
is called input and output (I/O). Let's now look 
inputs 

first, we'll look al the keyboard When you input dala \ia the 
keyboard, the information is tirsi sent to the keylxwrd pro- 
where the electrical impulses that are generated by the 
ire turned into codes thai 
l Inee the k 
directed not only to the display . but a 
stored until they are processed by I 

Another possii foi ;m input is a mass storaj 

such as a disk drive. The data stored on ihe floppy disk is lust 
read by the read/write head and is then sent i>n its way to the 
system bus. The data may either be used immedial 
CPU or it might be stored in RAM until it's called by iIk 

Other inputs can also he entered via ihe input/output in- 
terfaces (I/O ponsi ["here are two basi 
parallel and K parallel port ti fit-bits 

(one byte) at a time. A serial port transfers the data one-bit al a 
time. 

In a microcomputer system, input is generally han 
serial port, while output-only »y a parallel 

port — although either port can I -, both input and output. 

One example where you would use a serial port lor informa- 
hon inpul is lot ii to u ir li.iiui 

/>/ Wodulalor) With a modem, u is possible to communicate 
with other computers using a telephone 
modems, elsewhere in this section i 

That pretty much completes ihe general picture ol the input 
side of the microcomputer, bui thai the picture 






We must Hike a look at how data is output. 

Again the two ports, parallel and serial, are used for output. 
When a user decides to output something to a printer for hard- 
copy purposes, he requests that action from the CPU. That 
keyboard request is then processed and the CPU searches RAM 
for the information to be output through the printer. When that 
iinmil. ihe CPU not only Hashes a message on the 
CR7 . hut it also sends the information to the port that is to be 
used. It the data arrives too quickly for the printer to handle, the 
overflow is shunted into a buffer where it is stored until the 
printer or plotter can handle it. Either a parallel or serial port can 
be used for output to the printer. However, a parallel poit 
handles data much more speedily than a serial port because the 
data is transferred eight bite te or word) at a time. 

However, there are disadvantages to using the parallel port. 
First, it is prone to picking up stray noise that can cause data- 
transmission errors. That is especially true if you are trying 10 
communicate over long distances. 

cond disadvantage is thai there is no set standard for 
parallel ports — each microcomputer manufacturer has his own 
idea ol ihe type of interconnection to use with a printer or oilier 
parallel device. 01 course, there is the Centronics-compatible 
standard for printers . hut once you have wired up a connector for 
such a device, you will find that about the only thing agreed 
upon wiih this standard is the type or connector. It seems thai 
each microcomputer handles things just differently enough to 
cause problems. Another standard parallel interface is the IEEE- 
48S bus. That bus is most commonly used for scientific per- 
ipherals. 

The more reliable, although slower, interface is the serial 
interface. That type of inter) i Fewer wires and is much 

sensitive to stray noise pickup. Further, since fewer wires 
are used, cabling costs can be reduced. The key disadvantage 
when compared to parallel transmission is its speed. It is slower 
because information is sent serially — one bit after another. 

There is a standard b erial communications intei 

and make diem all compatible (the RS-232C standard). Howev- 
er, while the RS-232C protocol is standard, some manufacturers 
do not use all of the lines, and others may tie some lines high or 
low Keep that in mind when interfacing peripherals 




FIG, 2— With a monochrome display, the IBM Personal Computer can be 
used lor word processing or other applications that require high- 
resolution graphics. (See Fig. 3.) 
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FIG. 3 — Often, the display can limit a computer's capabilities. Forexample, 
when used with a TV, Ihe IBM Personal Computer cannot be used lor word 
processing. (See Pig 2.) 



Other considerations 

There are other questions that you should ask yourself before 
buying a personal computer. Of course we cannot cover all 
situations here, but we will give some examples of things you 
might want to consider. 

Many computers are meant to he used with a TV . That, while 
reducing ihe cost of the system, is not all that desirable. The 
limited bandwidth of the TV does not allow it tu reproduce 
high-i. graphics. (Sec Figs. 2 and 3.) 

What, then, is the best display? That very much depends on 
what you plan to do with with the computer 

Let's first presume that you want to use your computer mainly 
for word processing and record keeping, and thus do not need a 
color display. Then, the question you should be asking is what 
type of monochrome (single color) display you should use. 
Experts have long noted thai a black-and-white display is the 
hardest on the eyes Although it is highly visible, thai type of 
displav is the most fatiguing to use. A green-on-black 
monochrome display is belter on the eyes. It is easier to read and 
rider conditions of glare, and it is much less fatiguing. 
There is a current controversy, however, about whether an 
amber-on-black display is easier on the eyes than the green-on- 
black. In fact, just about all of Europe has mandated the amber- 
on-black type of screen formal. In reality . though, the jury is still 
out on the question and it is probable that bodi displays will 
come out about even in the final analysis. Definitely, though, 
cither is tetter than a black-and-white display. 

Whichever type of display you choose, it should be capable of 
reproducing 80 columns by 24 lines of text for word processing. 
The reason is that that is the industry standard and it is also about 
the number of columns you can reasonably expect on an average 
piece of paper. 
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There are systems which only displaj 40, 52 or 60 characters 
and those require Id-on boards to make them capable of 

80-column display. Further, many of those units generate 
capitals-only, which makes them almost useless lor true word 
processing, unless [he correct hardware fix is made. 

Perhaps you plan to use the computer to generate color c 
and graphs, or lor other color computer graphics. Therefore, 
you need a color monitor {ol course your computer must be 
capable of generating hies to use thai), Although some 

color computers can use a color TV for a display . a monitor with 
R-(i-B (tfed-Green/j'hic) inputs should be used because it per- 
mits higher-resolution graphics. A color TV. because 
narrow bandwidth, i h-resolutipn graphics 

it ts modi 

Of course, a monitor cannot reproduce high-resolution 
graphics if the computer cannot generate them. Conversh . n is 
important to remember that the monitor should he capable of 
reproducing the graphics thai the computer can generate 

Don't forget the keyboard; it should be typewriter-like in its 
features. That's because thai tj peoi keyboard is one with which 
most of us are familiar Trj to avoid those keyboards which have 
nonstandard placement of important function keys. A useful 
fitence on a keyboard is the separate numeric keypad 11 
you do a great deal of number entry, that feature is a necessity 
more than simply a convenience. 

Another feature that you might find convenient is a detach- 
able ke> board That would allow you to use the keyboard in your 
lap or to move it to a convenient place on a desktop. However, 
on some systems, that's not possible. 

Do not forget some t\pe of mass storage device when shop- 
ping for a computer Two popular mass storage devices are the 
disk drive and the common cassette recorder. Although you 
might be able to get along for a while using a cassette recorder, 
you will really need a disk drive if you want to use your 



computer for serious applications. To handle as much informa- 
tion as possible, double-sided, double-density drives are pre- 
ferred for mass storage. However, if those are beyond your 
means, make sure the single-sided drives you buy are at least 
capable of double-density data encoding. Il gives you far greater 
data storage. 

The microprocessor that the computer is based on can be 
important. There is nodcfiniltvc "best" microprocesser. As we 
mentioned before, though, if you want access to the wide 
specirum of CP/M-based business programs, then your obvious 
choice is a Z80 or 8080-based system because these are the 
microprocessor units for which the CP/M operating system was 
devised 

What ahoui ihe 16-bit CPU's that are becoming more pop- 
ular.' You've probably heard that 8-bit systems aren't as capable 
as I 6-bit devices In truth, the answer is that the microcomputer 
industry still hasn't taken advantage of the full power of the 
Id-hit CPU and most of the programs those systems run are 
reallj rewritten 8-bit programs. Eight-bit microcomputers will 
perform for you equally as well in a single-user situations, so 
dpn't worn about it. However, the 16-bit CPU does have an 
advantage in that it can address more memory — it can address 
more than 16 megabytes, while the 8-bu CPU is limited to64K. 

What peripherals are most necessary and useful? Probably ihe 
I irsi item you should choose is a good printer. The second should 
he a good modem. Those will allow you to have not only hard 
copy printouts, but also with the modem you « ill be ahle to have 
• io remote databases, friends' computers, and information 
services. 

Microcomputer buying doesn't have to be frustrating. The 
kej to making it easy is to learn and to take the lime to ask 
questions. Then, you have to ask yourself what you really need. 
Once you know the answer to that, you'll be able to join ihe 
microcomputer revolution that is here — to stay. R-E 
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BUILD YOUR COMPUTER BREADBOARDS 

& INTERFACES FASTER AND EASIER 

WITH NEW VECTOR PLUGBORDS 

Mew 4613 series - for IBM 
Personal Computer. Three 
models available. 

New 4614, 4615 series - for 
VME Bus. Six models avail- 
able. 

4610 series - for STD-Bus. 
Three models available. 

4608 series - for Multibus 
solderable, or unpatterned. 

8804 series- for S-1 00. Seven 
models available. 

4B07-for DEC LSI-11/PDP8- 
11, Heath-11. 

4609 - for Apple II, Super- 
Kim, Pet Commodore with 
Expandamem. 

4350 - for T! 980 

4611 series - for Motorola 
Exerciser 

Extenders 748209 

VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.O. Box 4336, Sy I mar, CA 91342-0336; (213) 365-9661 
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NO MATTER WHERE YOU WORK. OR WHAT YOU DO, ONE THING 

has now become very clear — your chances for advancement, 
promotion, or making a success of your own business may 
depend on how well you adapt to, or understand, modern com- 
puterized equipment and programs. Sorry to say, you will not be 
able to sit out the computer age — even just trying to prove the 
bank made an error on your checking account will require some 
understanding of the type of errors computers make. 

Start small 

Of course, the best way to learn what computers are all about 
is to simply use one. Unfortunately, to most general -audience 
newspapers and magazines that usually means a "minima! sys- 
tem' ' consisting of a color computer with at least 48K of mem- 
ory, two disk drives, a printer, a color monitor, and about $3500 
to pay for it all — anything less '"simply isn't worth the ex- 
pense." In truth, by using a rock -bottom- priced "entry level" 
computer— a model specifically intended for someone getting 
started in personal computing — you can attain ' 'computer litera- 
cy" for as little as S85; and by the time you're finished you'll 
have an excellent understanding of how computers and their 
programs work. You'll also be able to program in BASIC quite 
competently. 

Many of the best known consumer-electronics and personal- 
computer companies provide models specifically intended for 
the newcomer to personal computing; among them are, Atari 
( 1265 Borregas Ave. Sunnvvale. CA 94086), Commodore (487 
Devon Park Rd,. Wayne. PA 19087). Radio Shack (One Tandy 
Center. Ft. Worth. TX 76102), Texas Instruments (PO Box 
225012. MS-84. Dallas, TX 75265), and Timex/Sinclair. Ex- 
cept for the computer from Timex (1579 Straits Turnpike, 
Middlebury, CT 06762)— the Timex/Sinclair 1000. perhaps 
bettter known as the Sinclair ZX81 (50 Staniford St., Boston, 
MA 021 14) — all entry-level computers are "color computers" 
that can generate multi-color backgrounds, characters, and 
graphics, although the nature of the coior capability varies from 
model to model. And, again with the exception of the Timex 
1000, entry-level computers have some form of a musical-tone 
generator that allows the user to create sound effects for games, 
or even compose music. 

While each manufacturer agrees that computer literacy starts 



If you want to learn about 
computers and programming, but 
are not interested in paying a large 
price to own your own system, take 
a look at some of these 
"entry-level" computers. For 
learning purposes, they offer a 
value that is hard to beat. 

HERB FRIEDMAN 



with an understanding of BASIC programming, that'sone of the 
few areas of agreement. As you'll see. each has its own ideas 
about what an "entry-level" computer should offer. Neither 
their software nor peripherals (accessory equipment such as 
printers, modems, etc.) are interchangeable. Also, in most 
instances, most popular peripherals cannot be used at ail without 
purchasing a relatively expensive interface device. (We'll have 
more on that subject later.) 

It's on TV 

Though there are no standards as such, most models have 
several features in common. To start off, all use a standard 
TV-receiver for the display, and all come with the necessary 
switch-box so that the TV can function normally when the 
computer is not in use. 

That display system works this way: A video modulator built 
into the computer, or one attached through a cord that provides 
the power and video from the computer, converts the computer's 
video output to an RF signal on TV Channel 2, 3, or 4. (Two of 
those three — usually 2 and 3 or 3 and 4 — are provided: the user 
selects the channel not being used in his or her area.) The 
modulator is really a low-power TV transmitter that "broad- 
casts" the computer's output to the TV through a shielded 
patch-cord. As far as the TV is concerned, it is receiving an 
authentic TV signal so it displays the computer's output as a TV 
"picture." Also, sound effects and/or the output from the music 
synthesizers found in those computers are "transmitted" as a 
TV sound-carrier and arc heard over the TV's speaker. 

Whether the signal the computer receives is from the compu- 
ter or a TV-anteniia is determined by a switch-box as mentioned 
earlier. It's exactly the same as the ones provided with 
videogames: a small metal box with a slide switch that has 
connections for a TV antenna and the computer's output signal, 
and an output connection for hooking up the switch to the TV set 
(see Fig. I). Whether the switchbox is intended for use with 
300-ohm twin lead or 75 ohm coax, depends on the particular 
computer rather than the price. If you don't get the one you need 
with the computer, you can buy one at a nominal cost from an 
electronic-parts or video-tape retailer. 

As to the type of TV set or monitor you need, a color unit is 
required only if you want to take full use of the machine's color 
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capability. Otherwise, a black-and-white unit will work per- 
fectly well . 

Another feature common to all machines of this typi 
cassette I/O Urt put/ Output) connection. All entry-level comput- 
ers provide some means for using a cassette recorder for mass 
data-storage. Programs and data written by the user can be saved 
(stored) on cassette tape, or pre-recorded programs and data can 
be loaded into the computer from a cassette tape. The cassette 
I/O connections on the Timex and Radio Shack computers are 
standard phono jacks, and virtually any cassette recorder — even 
a cheap $20 model — will work just fine. The Timex uses the 
least sophisticated system of all and the user must manually start 
and stop the recorder. On the other hand, the motor of a cassette 
recorder used with Radio Shack's Color Computer is under 
program (computer) control: It is started and stopped by the 
computer, or it can be manually controlled (whichever is more 
convenient for the user) 

The computers from Atari and Commodore use what is 
known as a "dedicated" recorder, a model specifically intended 
for use with one or more of the manufacturer's computers (see 
Fig. 2). The dedicated recorders range in price from approx- 
imately S70 to SI 00, and while they aren'i any more reliable 
than a S20 recorder, they can be more convenient because the 
recorder has been designed specifically for use with the compu- 
ter. The dedicated recorder connects to the computer through a 
single cord that carries the input and output signals, the motor 
on/off switching, and quite possibly the power supply for the 
recorder. Depending on the model, most or all of the dedicated 
cassette -recorder's motor functions and video screen cues to the 
user are controlled directly by the computer: the computer even 
senses if the recorder is on-line and ready for whatever it's 
supposed to do. If it isn't, a screen cue to turn on the recorder 
appears. 

Texas Instruments requires that you buy a special dedicated- 
cable if you want to use a cassette recorder for mass storage. 

Another common feature is a port, slot, or connector for a 
plug-in ROM (Read Only Memory) module containing a com- 
plete software package (see Fig 3) t Timex/Sinclair does not 
offer any of those ROM's, tor the TSIOOO, but some in- 
dependent manufacturers do.) When a program module is con- 
nected the computer "comes up" with the program rather than 
with BASK". Software in ROM for entry-level computers is 
available for everything from arcade games, to home- and 
1} -budget management, to elementary business programs, 
to high-fidelity system spectrum analyzers, to— well, you get 
the idea: just about anything you can think of is available. The 
advantage to ROM software is ihat it doesn't have to be loaded 
from tape or disk; simply tum on the power and it's running. The 



problem, however, is thai the quality of ROM software ranges 
from absolute "garbage" to "decent," and it's almost im] 
ble to know what you're getting until you buy it. (Did you realize 
that computer software is the only product sold for which there is 
no performance guarantee of any kind? Think about (hat.) 

A lot for the money 

Let's now take a closer look at what the eniry-levcl computers 
have to offer. 

For one thing, there's the price. To say that they are in- 
expensive is an understatement — ihey are, for the most part, an 
out-and-out bargain. At discount, prices range from about 580 
for the Timex/Sinclair 1000 to perhaps S250 for the Atari 400. 
(11 you chose to pay a "suggested retail" price of $299 for a 
computer thai can be purchased for as little as S 1 79 maybe you 
need a computer to oversee your -family's finances.) 

Radio Shack's Color Computer is a somewhat special ease, 
however, because it is sold only by Radio Shack and there is 
virtually no local competition between stores — although mail 
order is often discounted about 18%. To meet the competition 
from the other brands. Radio Shack has sharply reduced the 
price of their Color Computer models. You'll have to decide for 
M whether the higher cost for that machine is justified for 
your particular needs. 

Keep in mind diat the least expensive Atari package does not 
include BASIC; the computer comes with I6K of "empty" 
memory and BASIC is available in an optional extra-cost ROM 
module The advantage to that, at least from Atari's point of 
view, is that a full 16K of RAM is available for arcade-game 
modules, and Atari has some of the very best games — such as 
Misste Command. Naturally, the cost of Atari's BASIC module 
is added to the cost of the computer itself. 

Timex/Sinclair 1000 

The least expensive computer is the Timex/Sinclair !00D 
computer. It features a very powerful, underrated built-in BAS- 
IC, and a membrane keyboard. The best way to describe a 
membrane keyboard is a plastic sandwich with switch contacts 
between the "slices." The corresponding "keys" are imprinted 
>>n the top directly over the associated switch (see Fig. 4). 
msly, one cannot touch-type on a membrane keyboard. 

The only difference between that computer and the Sinclair 
ZX8J is that the Sinclair version has IK of built-in RAM while 
the Timex version has 2K. But that difference is more sub- 
stantial than you might think — a skilled programmer can do a lot 
more with 2K of memory than he can with IK. In any event. 
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. . 3— TO USE A ROM program-module, Just plug II Into a special port, 
slot, or connector built into the computer. When the computer Is lurnedon, 
the machine will come up running that program rather than the resident 
BASIC, 



however, most will want to purchase the optional 16K RAM 
pack regardless of which machine is owned. 

The use of a membrane keyboard would slow programming 
down to a crawl except for one thing: Every essentia! BASIC 
command (load, print, goto. jf. etc.) isentered al ihe touch of 
a single kev . Each key has up to live functions and the computer 
automatically recognizes when the touch of a key should enter a 
command ora character. (I know that sounds unbelievable but it 
really works.) Thai automatic command-recognition is particu- 
larly valuable for young children learning programming. They 
can just key in the commands and learn to program much more 
rapidly than if they had to sweat out a precisely spelled key 
word. 

The computer has an expansion port for, among other things, 
an optional I6K memory-module (about S45) that provides a 
total of 16K memory (not 2K or IK plus I6K), Larger RAM 
modules are available from several independent suppliers. 

Evaluating the computer overall, it is a wonderful trainer, for 
which some rather good software is available at a rock-bottom 
price Hike SI8 fora"CaIc" type program). But before investing 
in any expansion peripherals other than the memory module, 
keep in mind thai the lack of touch-typing is a serious limitation 
for advanced us 

Commodore VIC-20 

The Commodore VIC-20, which now sells at discount for 
about SI 79, is sheer ■dynamite for the money. It has an excellent 
version of MicroSoft BASIC, outstanding color capabilities, an 
excellent typewriter-style keyboard, expansion ports, a serial- 
output port, a plug-in ROM port, and a port for two game 
paddles. It comes with 5K. of RAM, which is more than adequate 
for a good amount of moderately advanced programming It has 
both a video and an RF output, which means that it can he 
connected directly to either a video monitor or a TV receiver. 
Compatible peripherals include additional memory, a printer, 
modem, cassette recorder, and a disk system. 

Unfortunately, it uses an IEEE-488 output bus. To connect a 
' standard' " Centronics-type printer it is necessary to go through 
the additional expense o'f an JEEE-488-to-Ceutronics-type in- 
terface. It's an extra cost that you must consider if you plan on 
expanding the system. On the other side of the coin. Com- 
modore offers a relatively inexpensive plug-in modem. Com- 
modore also sel Is a direct plug-in printer, but at last look it didn't 
use standard 8'/4 X ll -inch paper. 

The manual gives excellent operating instructions, and has a 
greal introduction to color-control, but says almost nothing 
about programming in BASIC: you musi base the 

Commodore book. Introduction to BASIC Programming. 



FIG 4— A MEMBRANE KEYBOARD such as this one used on the Timex 
Sinclair 1000 (Sinclair ZX81) has character, graphics, and BASIC key 
functions imprinted directly on the membrane— there are no "real" type- 
writer keys. 



Texas Instruments TI-99 4A 

This Texas Instruments computer system, which when first 
introduced included a color monitor, started out with a price tag 
close to $1000. TTs latest version of their personal computer, 
the T1-99I4A, is sold without a monitor but can be purchased at 
discount for as little as 5 199. It comes with loKof RAM and has 
expansion pons for ROM modules as well as for the usual 
assortment of peripherals. 1 1 also accommodates two game 
padil 1 - 

The computer has an approximation of a standard typewriter- 
keyboard (see Fig. 5} thai isn't as had as it's oilen made out to 
Ul isn't all that good or easy to use, either. (Why Tl. with 
years of experience in consumer electronics, chose to go with a 
non-standard typewriter-style keyboard remains one of the 
mysteries of merchandising ) 

One thing TI has going for it is a tremendous assortment of 
software — over 1000 items at last count— available on cassette 
tape. disk, and in ROM modules. Texas Instruments has many 
years experience with their Speak-and-Spell-lyps devices and 
they know how to select quality software for children as well as 
adults They also have separate classes— called "clubs" — for 
children and adults that teach about computers and program- 
ming for a very reasonable price: that's one of the real strong 
points of the company and the machine 

Texas Instruments has also iust announced a new computer, the 
TI-99/2— the first 16-bit computer selling for less than 5100. 







75— EVEN IF THE~CHAftACTEFrAFiff*NCeMt:NT Isn't standard, as Is 
the case in this Texas Instruments TI99 4A, typawriter-style keys are the 
easiest type to use. 
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FIG. 6— EXCEPT FOR THE ATARI 400, entry-level computers have BASI 
built In and "come up" In BASIC when the computer is turned on, The Atari 
400 contains only memory and a small "start up" software routine. All 
soltware, Including BASIC, is Installed by plugging In a ROM module as 
ah own. 



Thai computer, designed primarily as a teaching computer, will 
also be well-supported with educational, personal-management, 
and entertainment software available both as plug-in cartridges 
and on cassette tapes. The TI-99/2 produces only a black-and- 
white display, but a 4-colur X-Y printer/ pi otter is available, 

Atari 400 

The Atari 400 is a personal computer with strong roots in the 
area of videogames. It has superb high-resolution color capabil- 
ity and videogames run on that machine look as good as they do 
in the arcade. As mentioned earlier, BASIC is optional and is 
supplied in a ROM module (see Fig. 6). 

The computer has a membrane-type keyboard, but the 
"keys" arc not only imprinted but indented. It looks almost like 
"the real thing," but the user still cannot touch-type. That is a 
serious limitation when programming in BASIC, because the 
commands must be spelled out. 

There are provisions for four game-paddles. All peripherals, 
which include a modem and a printer, connect to the computer 
through an optional . accessory interface, the Atari 850, shown 
in Fig. 7. The interface is an outstanding concept, even though 
an extra cost is involved. Among other things it provides tour 
serial pons with programmable baud rates, and a Centronics- 
type parallel port 

An excellent assortment of game, educational, and general 
ire is available, with more coming on-stream even,' week 
Atari was a slow starter, bill they now have a large, continuously 
expanding software S< I he only problem here is that if 

interested in the 400 you should really be looking at the 
Atari 800, a highly under-rated computer with notably good 
features and performance. It does, however, sell for consider- 
ably more. 

Radio Shack Color Computer 

Finally, we come to Radio Shack's Color Computer [Tie 
lowest priced model, which sells for aboul S100, has l< 
memoi I Color BASIC (Extended Color BASIC costs 

another $100). inputs tor two game paddles, a serial port used 
for both a printer and a modem, and a socket for ROM modules 
and/or a disk system, Though priced considerably above other 
entry-level computers, it has the most potential for low 
growth, and that's the reason we've included the machine in this 
survey. 

Unlike the other entry- level computer manufacturers. Radio 



Shack's own software selection is relatively limited and some- 
what elementary. Fortunately, there is an extensive software 
aftermarket for which Radio Shack has recently announced full, 
unlettered support. Some notably excellent software is rapidly 
coming on-stream. 

Radio Shack, like the other computer manufacturers, has 
always tried to restrict peripherals to their own brand. One 
reason why Radio Shack computers have become so popular, 
however, is their inability to do it; aftermarket vendors have 
made Radio Shack one of the great names in personal comput- 
ers. Not learning from experience. Radio Shack tried again to 
restrict peripheral selection for the Color Computer to their own 
brand. The serial output for a printer is a "Mickey-Mouse" 
circuit that works either with a S400 printer best suited for 
listing, or an S8Q0 line printer. For those who prefer something 
inexpensive but great, like an Epson or Okidata printer, there's a 
PC180C parallel-printer interface from The Micro Works (Box 
1 1 10, Del Mar, CA 92014) that converts that output to standard 
Centronics 

While Radio Shack's own word-processing software for the 
machine leaves a lot to be desired (which is putting it kindly). 
Telewriter by Cognitec. (704 Nob Ave.. Del Mar."CA 92014) 
turns the Color Computer into the lowest cost, high- 
performance word processor on the market (it works with vir- 
tually any serial or parallel printer — it restructures the machine's 
serial output). 

The Color Computer is supplied with a notably excellent 

instruction manual for color BASIC (and Extended Color BAS- 

\lso, Radio Shack computer centers offer outstanding 

low-priced courses in elementary BASIC, advanced BASIC, 

and disk BASIC 

Summing up 

All the entry- level computers will give you a solid foundation 
in computer fundamentals as well as in BASIC programming. If 
learning is your primary goal, and you have no interest in 
upgrading, then by all means purchase the lowest-cost compu- 
ler But if you plan to upgrade, to add peripherals such as a 
printer that can handle 8'/: x 1 1-inch paper, or if you plan to 
experiment with complex home- and business-software, consid- 
er very carefully the cost/value ratio for the peripherals and 
software. As a general rule of thumb, the peripherals for entry- 
computers— with the possible exception of the Color 
Computer — do not give the best performance for the lowest 
price. If you plan to upgrade, consider purchasing the least 
expensive version of a more advanced model. R-E 
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Is an ail-in-one computer 
system better than a 
component system? While 
there is no definite answer, 
we may be able to help you 
decide which is better for 
your needs. 

MARC STERN 




thinking of purchasing .1 microcomputer system — whether to 
buy a complete, tumkc) (ready-to-run) system 01 to "build" a 
system from individual components ! se has us advan- 

tages and disadvanta II sake a look ai each type ol 

system, the advantages and disadvanl ic h. and [»■ 

some questions for you to ask yourself (and the computet 
men) before you buy 

All-in -one systems 

The greatest advantage to buying a turnkey system i 

venien ilc ray lube 

(CRT) display, the i I and its central-processor unit 

plus input and output ports i il the; ith the 

system) and, po such a 



system comes equipped with the minimum amount ol RAM 
(Random Access Memory) the manufacturer thinks you'll need. 

An example ol an all-in-one system Shack 

10 Model Hi table indifferent 

equipment configurations, but we'll examine the version with 
4KK (kilobytes) o! RAM and two disk drives foi m 
fli.ti system is pi it comes from the box. it is 

a (airly powerful, ready-to-rutt unit. 

In fact, foi most home uses that system will be more than 
adequate But. for th< the amount 

of RAM may he fairly limiting phisticatcd programs, 

such as word-pn (grams, really require 

at leasi a WK machine u> run prop 

The Model III includes a standard i port that 

allows the user access to network commun and a 



"I built this 16-bit 

computer and saved money. 

Learned a lot, too." 



Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit 8-Bit Computer Kit money you can use 
to buy the peripherals and software of your choice. 

H-100 SERIES COMPUTER SPECIFICATIONS: 



USER MEMORY: 


DIAGNOSTICS: 


128K-768K bytes 


Memory self-test 


MICROPROCESSORS: 


on power-up 


16-bit: 8088 


AVAILABLE SOFTWARE 


8-bit: 8085 


ZOOS (MS-DOS) 


DISK STORAGE: 


CP M-85 


Built-in standard 


Z-BASIC Language 


5.25 disk drive. 


Microsoft BASIC 


320K bytes disk 


Multiplan 
SuperCalc 


KEYBOARD: 


WordStar 


Typewriter-style, 


MailMerge 


108 keys. 13 


Data Base l A 


function keys. 


Manager 


18-key numeric pad 


Most standard .M 


GRAPHICS: 


8-bit CPM M 


Always in graphics mode. 


Software 


640h 225v resolution: 


■A ^V 


up to eight colors 


m 


are available 


*§£ 


COMMUNICATIONS: 




Two RS-232C Serial 


\/\ ' i 


Interface Ports and 


'* ^I^^T 


one parallel port 




• 

1?SK Bytes staridarfl Oplional 




The H-100 is easy to build the step-by-step Heathkit 
manual shows you how. And every step of the way. you 
have our pledge We won t let you fail." Help is as close 
as your phone, or the nearest Heathkit Electronic Center. 

And what better way to learn state-of-the-art computing 
techniques than to build the world s only 16-bit 8-bit 
computer kif To run today s higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
significant difference by processing more information at 
faster speeds. 

Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath Zenith 8-bit software. 

Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop computers. 

And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradabihty of the H-100, 

High-capacitydisk storage, too. The H-100 s 5.25 floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25 and 
external 8 floppy disk drives. And an optional multi- 
megabyte internal Winchester disk drive 
will be available in the near future. 



The H-100 gives me the most 
for my computer dollar! 
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Critical circuits are pre-assembled, making the H-100 
easier and laster to build! 

Want beautiful high-resolution graphics? You can create 
extensive charts, drawings, graphs and symbols to meet 
your needs using the H-100's bit-mapped graphics 
and its 640 x 225 pixel video display. 
The H-100 gives you lota! communications flexibility. 
Three interface ports let you plug in dot-matrix and 
letter-quality printers, as well as other peripherals. 

Compare the H-100's exceptional capabilities 
with other desktop computers: 







IBM 






Healhkil 


Personal 


Apple 


COMPUTER 


H-1DD 


Computer 


111 


MICHQPROCESSQRS 

16-bit: 

a till 


8088 
8885 


8088 


6582 


RANDOM ACCESS MEMORY 

Minimum 128KB 
Mammurn 768KB 


16KB 
576KB 


128KB 
256KB 


FLOPPY DISK STORAGE: 
Per Diskette: 

Maximum Internal 


320KB 
640 KB 


320KB 
640KB 


140KB 

11DKB 


8 Floppy Support' 


Standard 


— 


— 


EXPANSION SLOTS 


Five S-10D 

Hour available) 


Five (three 
available) 


EiOht 


I PORTS: 

Parallel: 

Serial: 


l 
2 


Onlional 

Optional 


1 


VIDEO DISPLAY. 

Line Columns 
Pixels Colors 


25x80 
640 > 225 
(8 colors) 


25x88 
640 x 200 
[2 colors) 
320 x 200 
(4 colors! 


24x30 
550x192 
116 colors 


OPERATING SYSTEMS 


CP M-8S 
2-DOSlMS-DDSl 


CP M-86 

PC-DOS IMS- Q0S1 

UCSO P-System 


Apple SOS 
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Learn from outstanding documentation. One of the most 
important parts of any computer system is documen- 
tation and Heathkit documentation is among the in- 
dustry's best. Our instruction and operating manuals are 
fully detailed, in the world-famous Heathkit tradition. 
Learn by doing. Many of our software programs come 
with a complete set-up antt operating manual. More 
complete than most other software documentation, each 
manual not only tells you what the program will do it 
shows you the easiest way to accomplish each task. 
We back you all the way. With Heathkit computer prod- 
ucts, technical assistance and expertise is as close as 
your telephone -or the nearest Heathkit Electronic 
Center. ■ Complete technical assistance and service is 
available at over 60 locations nationwide, 
Buy from a leader. When you choose a Heathkit com- 
puter, you get the backing and reliability of the world's 
leader in quality electronic kits for over 50 years! You 
can count on us for quality, service, reliability and value 
at kit prices that give you more computer for your dollar! 

See the H-100 in action. Visit your nearby Heathkit Elec- 
tronic Center, which 
has the world's first 
16-bit 8-bit computer 
kit. peripherals and 
software programs on 
display. See your tele- 
phone white pages for 
the nearest store loca- 
1 tion. Or mail the cou- 

^L^^^_^_^^^^^^^^B pon today for a FREE. 

^^^^^™^^^^^^^^^ full-color Heathkit 

Always in graphics mode you computer catalog. 

can control each of the H-100 s 

144.000 screen dots! (Color 

graphics optional) 



CLIP COUPON AND MAIL TODAY TO: 
Heath Company, Dept 320-014 
Benton Harbor, Ml 49022 

Piease se nd my FREE Computer Catalog, with details on 
the new 16-bit/8-bit H-100 Computer Kit. today! 




Learn by building When you build and operate the H-100, 
you learn more about this sophisticated computer sys- 
tem and its unique 16-bit 8-bit software capabilities. 



Healhkil Electronic Centers are umisol Verilecfinolocjy Electronics Corporation 
Healtr Company and Veruecnnology Electronics Corporation are subsidiaries ol 
Zemin Radio Corporation Prices, product availability and specifications are 
subject to change without notice 
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FIG. I— RADIO SHACK'S TRS-SOModel Wis a popular all-in-one computer 
system, 



FIG. 2— A COMPUTER IN KIT FORM might be theright choice for you llyou 
don't mind a little work. Shown here Is the HS9 from Healhkit 
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parallel prinler-port. Dual minifloppy disk drives are also in- 
cluded with the system; they allow ViSK 1 I84K per di 

ire not. however, double-sided, doublc- 
hich would permit 320K (or more) of storage 
disk 

ullage that may especialy appeal to many first-time 
is that, because there are Fewer separate componch 
all-in-one system is easier lo buy. And. since everything in the 
n is made by one manufacturer, there is the advantage of 
having it all warramecdby thai manufacturer, rather than having 
several different warranties and service networks lo deal with. 
Am ither advantage of a one-piece system is that it often takes up 
■ace than a component -type system For instance, rather 
than having a system box for the CPU (Central Processor t/nil), 
and a separate CRT, keyboard, anddrive(s), everything is in one 
net. 
While the all-in-one concept is appealing to many potenital 
personal-computer buyers, it aiso has a few drawbacks that 
should be considered when you opt for an all-in-one 

system, you are locked into whatever configuration you first 
purchased, unless you want to go inside the system and "get 
your hands dirty"' to make the changes needed isuch as adding 
an accessory board or reselling system switches) If you do that, 
you may run the risk oi damaging the unit and losing its sen ice 
while ii is being repaired. Furthermore, if the system is still 
under warranty, then merely opening the unit can void that 
w arranty However, if going inside the computer to make addi- 
tions and changes doesn't scare you. may be you should consider 
building an all-in-one computer from a kit. One of the few such 
computers is the Heathkit H-89 i also available lully assembled 
from Zenith as the Z-89) 1 hat computer is shown in Fig. 2 

A furthei question arises as to the ultimate expandability of 
the system If you opt for an all-in-one system, you may not be 
able to add more RAM, or output pons or disk drives, and you 
may not have access n> the s\stem bus II you opt i 
all-m . n, be sure there is at least an expansion box or 

some oiher potci xpansion. 

\\i should mention that even il the manufacturer does not 
offci expansion >i her companies may. Those options 

usually require going inside the computer lo make additions 
t changes, especially in all-in-one systems 

nam consid m thai 

mputer us. software that's available to run under 

thai system, II yon opted loi the Radio Shack unit, you would 

lisk operating system called TRSDOS (pronounced "tnss- 

It supports a large library of Radio Shack programs, as 

well as programs from her operating systems 

are availabl tpand on TRSDOS' capabilities, but still 

allow you io run mosl TTtSDOS-compatihle programs 

1 1 you want even more tl, i software. 



though, you should consider a disk operating system called 
CP/M. Il is especially valuable if you are going to be using your 
computer for business purposes, for the amount of "serious" 
software available to run underCP/M is enormous. To run CP/M 
on a Radio Shack computer, though, you have lo make some 
hardware modifications. CP/M can be ran on mosl computers, 
but many of them require considerable reworking, and the 
conversion can become expensive. 

The CRT display must also be considered. The one supplied 
wiih the system will probably be more than adequate for the 
first-time microcompuicr user. But, after a while, if you want to 
use any sort of graphics, you may find the resolution ol the 
display too limited for the task, With an all-in-one system, you 
could be locked into a situation where there are no options 
because the CRT is built into the cabinet. The same is true if you 
want a different type of display (or just want to move the one you 
have— see Fig, 3) for instance, n has been found thai a black- 
and-white display is more fatiguing to use over a long period 
than a green or amber one. But, changing a black-and-white 
display lo one of the others cannot be done reasonably unl 
replacement is offered by the manufacturer. One alternative is a 
colored plastic shield that wdl change the color of the display, 
unfortunately, il will also cut down on its visibility. 

Despite its limitations, though, the all-in-one computer is still 
a viable option for many. 

Component computer-systems 

The hean of a component system is a system box that houses 
the CPU. RAM. and — possibly — disk drives, and has built-in 
card slots for easy expandability The keyboard and CRT are 
separate, although the two may be combined into one unit. The 
biggesl advamage that component systems have over all-in-one 
systems is flexibility — the ability to upgrade or modify the 
system eas 

Although you may think of a system such as the IBM Per- 
sonal Computer (see fig. 4) as being aithe mid-to- upper end of 
the microcomputer scale, a pnidenl buyer can put together a 
t very much more expensive than many all-in- 
one microcomputers. 

The firs! building block in the IBM system is the system unit. 
In its simplest form, that box houses the 8088 1 6-bii micropro- 
i and 1 6K of RAM . It contains no disk drives, but has a 
built-in port for connecting a cassette recorder for data storage 
The unit also features space For two drives, and for up to five 
IBM-compatible cards I for memory expansion, various types of 
videodispl.: \ separate key board is also included in the 

basic configuration, bin a CRT is not. A user has the option of 
using his own television set (through the addition of an RF 
modulatorl or he can opt lor any of the monochrome or color 
monitors on the market. 







FIG. 3— NOT HAVING EVERYTHING In a single housing can sometimes be 
an advantage. 



In its basic configuration, the IBM Personal Computer can be 

purchased for a little over S 1250. However, you may soon find 
the basic configuration limiting. Your first move will probably 
be to add more RAM; bringing the total system RAM up to 80K. 
Thai requires an investment of only about SI 50. In that con- 
figuration, (he computer becomes far more flexible, and capable 
of running sophisticated programs. 

At the same time, you may also find cassette storage restric- 
tive, and may want to add a disk drive or two for mass storage 
(see the discussion of disk drives elsewhere in this section). One 
drive and a controller card for it will cost about $420, and, with 
careful shopping, a second drive can be added For as tittle as 
Hie disk operating system and BASIC bring the total cost 
of the system up to about $2 1 10, but it now consists of 80K of 
RAM. a disk-controller card (which can support up to four 
drives, as can the Radio Shack TRS-80), and two double-sided, 
double-densitv disk drives, for a total external storage-capacity 
of 6411k 

Still lacking at this point is a communications option. The 
computet package has yet to include eithera parallel printer-port 
in an asychronous (serial) communications port. Often — but not 
always — an all-in-one microcomputer will include those ports 
as part ol the package Adding them to the IBM eomponent- 
system will increase its cost by about S480 (bringing the total to 
$2550). but they will also increase the functionality and flexibil- 
ity of the system tremendously. And, the system box will still 
have I available for other add-on cards (the disk- 

controller card and both port cards are plugged directly into the 
mam system-board). 

There is Mill something missing from the picture— a 
computer-grade CRT capable of displaying high-level graphics; 
the user iC still lied to his RF modulator and television set. 
Fortunately, the video interlace has already been taken care 
f — [he parallel printer-port board also contains a monochrome- 
1 hat saves you from tying up an extra slot on 
the motherboard. Monochrome (black-and-white — or -green, or 
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FIG. 4— THE IBM PERSONA!. COMPUTER Is a component-type system 
that can use a standard TV lor display. 



-amber) monitors— capable of delivering high-quality 
displays— are available for as little as $95. (You can also pay 
S350 for the IBM-compatible unit, which sports one of the 
displays in the husitK 

You might want to change the configuration of the computer 
to include high-level color graphics capability b\ adding a 
color-graphics monitor printer interface instead of the 
monochrome/printer interface. That would raise the cost of the 
system to the S280O to S3 150 range. Of course, a quality 
color-monitor will further increase the cost of the system. In 
fact, depending on the type chosen, a color monitor can add 
from nearly $300 to SI, 000 to the price of the system. 

Further considerations 

While an all-in-one system offers convenience, ii does so at 
the expense of flexibility. 

Consider this: in the two examples we've just given, the 
owner of the component-type of system still has further slots left 
for other functions to increase his system's versatility You can 
add a game-controller card for computer-game use, am 
have another sloi available for memory expansion. It must be 
admitted that game-controller access is built into many all-in- 
one systems, but it it isn't, then you musi find out whether yot) 
can add one to your system, and whether and where the add-on is 
available. 

Each type of system has its attractions and advantages, hut the 
n me'nt or building-hli n. k s> stem seems to offer much more 
flexibility — and the differential in price over the all-in-one type 
isn't all that greai Component s> stems can be lound in all price 
ranges, ranging from Commodore's WC-20 to the Apple series. 
and on m the IBM and S- 1 1 imputers In fact, just about 

all of the new generation 16-bit microcomputers are appearing 
as component-type systems. 

Portable computers 

There is a special type of all-in-one system that does merit a 



look from the business-oriented um its t" keep 

down, bui also wants a great deal of performance from the 
start — the portal 

I he portable computer trend was started by author and 
microcomputer-industry pioneer Ad.i who launched 

■ bonif I portable computer near!) 
computer, shown in Fig. 5. comes with standard features that 
include 64K of RAM. dual iltsl, microproc 

the (T V) system, a full ASCII keyboard, a built-in 

miniature black-and-while CRT 

includes word processing, a spreadsheet program, tin CB 
programming language and. of com 

u the unheard-of pru 
(The computer's capabilities have recent!) been inci 
through the add , tensity drives and the inclusion 

na-basc program in the software package but the price has 
remained unchanged.) 

When the computer was announced, industry skeptic said the 
concept would never get off the me proved 

them wrung His system look off, and man- 

ufacturing facilities were stretched to the limit. The bu 
community knew a bargain when it saw one. and leaped a) 
did man) serious home-computer u 

The system is powerful not only in its own capabilities, but 
also in its ability to allow the user to access remote data-ba* 
a built-in serial port. About the only item de< in the 

appeal of this portable personal computer is its tin) . five-inch 
display w ith us limited display -width — while it can display the 
indusin, -standard 24 i limited to a widl lumns; 

you have to scroll the dis] the full 80- 

column work area. The size problem can be o\ using 

an optional external display, and Osh 
an 80-column-display feature 
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FIG, 5— THE PORTABLE COMPUTER Is growing popular among both 
business users and home-computer users. Shown here Is the Osborne I, 



Which is for you? 

msidering the purchase of a microcomputer. 

\\ hich w ay should you turn'.' The question really revolves around 

a ant to do with your system II it is to be used for 

casual uidgame-| hen any of the inexpensive 

—whether component-type 

none— should fill the bill. If. on the other hand, you want 

ui don't want the inconvenience of piecing the 

system together, then an all-in-one lor, perhaps a powerful, vet 

still in portable computer) is the wa) to go. if. though, 

in! the ability to tailor a system precisely to your needs, 

then a component system is your best bet. R-E 
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DISK DRIVE For APPLE ! ! 

— metal cabinet ^ ^% 

— 35 track £279- 9^ 

— w/ cable 



Computer Games: 

APPLE & ATARI (specify) 

Choplifter . 

Frogger^-^ $ 2«-95ea. 

Apple Panic 
Crossfire 



Raster Blaster 



i!5t*»l"' 



*$21.85ea 



SUPER a5am P P0WER SUPPLY 
tor APPLE — *- $98.00 *T 



♦SPECIALS* 

3inchMiniFAN— «-'B95 
2111— '?45 
8155 — »1l.5l) 
ER2501— -U.96 
AY51Q13A — •- *2 95 

8202 — - '29,95 

6522 — »> '5 25 

«ss - '4.50 
e»» . -'3100 
mcesoo -*775 
MCSB02 - '1495 

MCMSO — *4.50 

MCsaii -M.95 
6331— *1.25 



Diskette Storage BOX 

Um/ $10P0f nm $15-00 



Bare Bones APPLE II 
EURO 

w/o , =48K RAM- 

Keyboard 



CONCORD 



Pwr. Supply 



$399. 



Microswitch: Power Supply ^ APPLE 
Keyboard Iw/ Purchase 'Reference Mini 

* 75.M : S88. 00 : *18.oo 




4116-2— 8/9.95 
2716(5*)— 3.Z5ea 
2732(5*)— 5.25aa 
2532(5v)— B.TSea. 
280 A CPU* 5.25ea 

1982 "l.C." 
(2val.) Mastet 

$49.95 



2910 B E LA PALM A 
ANAHEIM CA 92806 

"4 632-6790 CH!C * MD 

V <-.- -. - ■ ■■ i *Rts*oOr> i :■* "ws di. r ' 

l.e,r,m MS1 " «t«'SJW 

»IG -49 -*?«i|12MI-*t9 -*9e" sencl l°° 

50-99 - 4» WO - 999 - II™ lor 

loo- no - s°°iiDno up - CjU car alog 



MONITORS # # 
ZENITH *ZVM-121 

■2m. 15MHz. /GREEN Pho* 
, ^*102.Q0tV 

BMC#BM~1200SU 

12tn 18MHz /GREEN Phos. 
Non- Glare Screen 

I-* Si28.fJ0^ 

BMC#BM1401RGB 

13in.«RGB» COLOR 
with Apple interface!! 

'— • *425.00tV 



Diskette SALE!! 

w«U "Wabash" 

SS/^D 18.50 21.50 

SS/DD 27.40 3040 

DS/SD * 34.90 

DS/DD 3240 37.40 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

T6.25 /H.25xtal. 



Syntron 1 1 

Computer 

-A-48K RAM 

•k Runs Apple Software 

$699.00 
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An invaluable peripheral for 

the serious computer-user is 

a disk-drive system for 

program and data storage. 

Here's a look at the more 

popular types, and a 

discussion of how they work. 

MARC STERN 



S MICRO > 1RM.1 POWERFUI DEVICES 

Many come with 64K (64.000 bytes) of RAM as "standard 
equipment." (In the old days. 4K was a lot'.) RAM (Random 
Access Memory) is (he part of the computer thai holds programs 
and data when they are in use. In il , data can be manipulated and 
modified almost instantaneous!) 

RAM has a serious drawback, though — n needs power to 
retain iis contents. If the computer is mined off, those contents 
are lost, disappearing forever into the proverbial "bit bucket." 
Such storage is termed volatile, and il yon want to retain its 
contents, you must keep the computer on 24-hours-a-day — not 
an inexpensive proposition. 

There are nonvolatile types of semiconductor memory sui 
ROM's (flead Only Memories) and EPROM's (Eraseable Pro- 
grammable ROM's), but they are intended to be programmed 
once, and their contents left unchanged afterward. Becau 
that, and their relatively small capacity and high cost, such IC's 
are used for programs that will be used again and again without 
modification, like the computer's operating system or a built-in 
BASIC language. 

What's the alternative for long-term data and proj 
age? Ideally, it should be fast, reusable, and fairlj inexpensive 
Fortunately, magnetic media— tape and disks — meet those 
criteria. 

Tape vs. disk 

Back in the early days, personal computer users relit 
cassette tapes for storage. They could use readily available 
equipment, and the storage medium was very inexpensive and 
fairly reliable. Disks, at the time, were an expensive luxury. 

But. those early users soon found thai tape had several short- 
comings. First, because the data was store I me bit after 
the other, it was necessary to read all the information on a tape 
until ihe material that was desired was located, there w as no easy 
waj to tell where on the tape that material was II a program 
were stored at the end ol a lapc. all the programs preceding it had 
10 be looked at by the system before the one that was wanted was 
accessed. It .1 I 60 cassette were used, dial process could take 
almost halt an hour. 

Using tape lot mass-storage lot peis.m.il computers also had 



another drawback, and that was speed. Typically, the daia- 
transler rate for tape is about 30 to 1 50 characters-per-second or 
about 300 to 1500 baud (hits-per-second). Thus, loading a 10K 
program into the computer required over five minutes. 

So. it's evident that using cassette tape, even though it has a 
potential for about 500K of storage (on one side of a C-60 
cassette) isn't very efficient. 

To illustrate that another way. suppose you had a database 
consisting of names and addresses, and you wanted to access a 
particular name. If that name were stored somewhere near the 
end of the lape. it could take as long as 30 minutes to find it. In 
addition, if you wanted to add even just one more item 10 ihe 
database, you would have to re-record all the records. 

rttrast that with the capabilities of a floppy disk, now an 
affordable and commonly used mass-storage device It can 
data at random, and its transfer rate is much faster than 
thai of tape. 

Using the address database as an example, instead of wailing 
hall an hour to locate a particular address, the floppy can access 
the information in as little time as a second. 

! since the transfer rate for information is so high, instead 
ol spending five minutes loading a program into RAM from 
tape, the same program can be loaded from disk in a matter of 

his 

The most popular storage medium for microcomputers today 
is the floppy disk floppy disks are available in two sizes: 8-inch 
and 5 '/4-inch mini floppies. 

Disk formats 

Floppy disks are available in a variety of formats. Those 
..us include single-sided, single-density; single-sided, 
double-density: and double-sided, double-density. The densi- 
ties refer how tightly the data is packed on a disk. You can store 
data on one side of a single-sided disk and on both sides of a 
double-sided one. Thus, a single-sided, single-density miniflop- 
py can store about 92K of information, while a single-sided 
double-densit) one can store about twice that amount. The 
number doubles again for a double-sided, double-density disk. 
Thus a single-sided, double-density minifloppy can store about 
I SDK ol information, while that figure increases to as much as 




INTERIOR VIEW OF 5VINCH FLOPPY-DISK DRIVE shows logic board 
mounted over read write head assembly. 








DRIVE BELTTRANSMITS POWER from motor to assembly that spins dish 
Large round stepper motor controls motion of read write head. 
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360K for a double-sided one B< inch disks 

ilic capacity ot theii 5! .inch relatives 

Perhaps the limiting factor in tin; density situation is the way 

;. i-- formattedfi rtatting refers to 

m the dish arc set up when the disk or 

minifli sconfigui ; with a particular system. 

Thus. . tie manufacturer may claim that his 

i has up to 1 28K of space available lor storage, in reality. 

that space is lim e il tl is a 

single-sided, single-density disk Bear that point in mind when 

lOp for a disk system ire thai the storage capacity 

quoted you is the capacity after formattii 

Disk structure 

Let's look x\v ai the disk system tor a clearer 

standing i I 

Floppy disks were an invention "i the late 1960's, when IBM 
sought to i punch cards Becaus 

asily beni re termed "flop] 

A floppy disk i Mylar disk, covered with a 

coating of magnetic oxides In that respect, it is much like an 
audio lape s sealed inside a protective jacket. « Inch 

an in u The jacket also contains a lubri- 
cant so the disk rotates h 

The lis protective jacket at a speed of 300 

rpm I"; .i miniflopj ■ an 8-irichi 

The units in which the disks work— the drives — resemble tile 
drawei its i" insert the disks, and doors thai 

along with other parts we'll dh 
the read/write heads tl mthedisks. 

Dunn ig or reading, those heads make ligfil contact 

with th k: and when they are not in use. ihe 

heads are usually litted away I rum the disks to reduce wear and 

ol the windows in the disk jacket is a sloi thai allows the 
read write head to make contact with the disk I here is also a 
large comer hole that allows the drive spindles to grip the disk 
and it to s;>iti In the righl ol ihe centet hole is a smaller index 
hole that providf i and at the edge of the disk 

I ni'U h 1 he pit: low the 

i protect ihe mi in the disk from being accidental- 

idhesive tab is used to 
i he notch In lh hen the notch is 

kiswritc-| md when it's exposed, data 

can he ret it. On 8-inch disks, the reverse is i 

sk is covered with inagn. arranged in concen- 

tric circles : i from or to the disk, a magnctic- 

ive head is placed over a Hack while lite disk rotates The 
head senses ihe chant : findson the disk, and 



nformalion is then translated into electrical pulses 
representing ir loeic-0 states. When it writes lo the disk, 

the head changes the magnetic state of the disk's surface to 
represent the logic-level signals from the computer. 

The number of tracks on n disk varies with the format the 
microcomputer manufacturer uses. An 8-inch disk will usually 
have from 77 to 80 tracks, and a 5'/.i-inch disk will usually have 
from 36 to 40 tracks 

I -mg concentric tracks is very convenient for speedy opera- 
nil, if only one file per track were kept, it would be very 
ient. That's because, ifone llle were assigned per track, it 
would mean that a short file would leave a large amount of disk 
space unused. On the other hand, another file might fill up one 
track and still be large enough to require space on another; most 
d track could also be wasted. 

To avoid thai sorl of problem, each track is divided into unns 
called sectors, and data is written to or read from those sectors. 
On an 8-inch disk, there are 2(> sectors per track, while on a 
5' inch disk, there may be as lew as It) or as many as 16 or 
more — it depends on the manner in which the microcomputer's 
manufactui - to handle its disk formatting. Each sector 

holds I2H bytes, or 1.024 bits, of information. There are. 
potentially . 2002 sectors available for data storage on a standard 
8-inch, smgle-sidcd. single-density disk, while there are from 
600 lor morel sectors available on the average single- 
sided, single-density 5 ' '»-inch minifloppy. 

That arrangement makes data storage and handling much 
easier lor the microcomputer and ihe read/ write head. A direc- 
tory is automatically maintained on the disk, indicating where 
everything is stored, and where it is possible to place and locate 
data quickly and accurately 

Keeping track of the data, though, brings another element into 
the picture: hard- or soft-sectoring. As mentioned earlier, 
disk contains an index hole It is that hole which determines the 
timing tor proper data access by identifying the starting spot on 
the disk On a soft-sectored disk, there is one index hole, and 
specific sector locations arc identified by information contained 
on the disk As mentioned earlier, the added storage requirement 
for the sectoring information reduces ihe amount of space avail- 
able for information storage. 

The picture changes with a hard-sectored disk. It. too. con- 
i master mde\ hole, but there are also other holes i which 
are also visible in the index hole cutout in the disk jacket) I 'hey 
are index markers, or sector holes, and may number from 10 to 
I heir presence means that less timing 
information has to he stored on the disk, and thai frees about 25 
percent more space tor storage Since they are exactly spaced. 

i tor holes arc able to provide the tight timing-infon 
needed to indicate the exact start spot On the disk. 





EIGHT-MEGABYTE HARD DRIVE system from Radio Shack Is completely sealed and Inaccessible to 
user. 






Format compatibility 

Disks made by one s\ stem will not necessarily — even if they 
are the same size and use the same sectoring method — work on 
another. There are a number of format considerations to be taken 
into account. 

Since format compatibility is so important, let's lake a closer 
look at it. In the 8-ineh-drive world, there is at least an industry 
standard to which most microcomputer makers conform: the 
IBM 3470 standard, which calls for 77 tracks and 26 sectors, 
with soft sectoring. Recording density is 340K bits-per-inch. 
Unfortunately, no such standard cxisis for S'A-inch miniflopp- 
ies 

For the moment, though, let's look at the 3470 standard. The 
tracks are numbered from the outer edge of the disk, beginning 
with 00 and ending with 76, at the innermost edge. As noted 
earlier, there are 2002 sectors on the disk; each of those sectors is 
divided into four parts. The first identifies the sector and track 
number, while the second contains the data. In between these 
two sections are two inter record gaps. 

The identification and data parts of the sectors are broken 
down even farther, and contain pulses used to synchronize the 
controller circuitry and to compensate for variations in the 
rotational speed of the disk. Also contained in them are error- 
checking bits to permit the controller circuitry to recognize an 
error, should one occur. 

The sectoring information isn't usually contained on a disk 
when you first take it out of the box. Instead, you have a 
non-magnetized blank, which must be inserted into the disk 
drive so the tracks and sectors can be defined. That process is 

I called formatting or initializing, and a program run by the 
computer initiates the process using the index hole as a marker. 
During the formatting process, the disk loses a considerable 
amount ot its storage potential. Thus, a disk which may hold 
400K unformatted will only hold about 256K when it's for- 
matted. 
In its formatted slate, the disk is read) for use h\ the system 
To record data on a single-density disk, frequency modulation 
(FMi is used. In addition, a 250-kHz clock generator produces 
pulses every 4 microseconds (ms) that form the data cells nn the 
surface of the disk. If. during the interval between two pulses, 
data is written to disk, a logic- 1 will be recorded at that spot on 
the disk. The magnetic state of that minute area is changed If, 
however, no data appears, the disk oxide material rein.,, 
unchanged and it will appear to the ssstem as a logic -0. 
When the disk is read, if. a magnetic change has taken place 
where there was a data bit written on the disk, not only does the 
250-kHz clock pulse register, but so does the data pulse, and the 
system sees two pulses, which it translates to a logic-1 . If the 
system sees only the clock pulse, then it translates it to a logic-0, 



Double-density recording requires another method: MFM . or 
Modified FM encoding. Rather than using a constant clock- 
pulse, many of the pulses are removed and appear only at certain 
intervals, that frees far more space for data, since only one 
pulse is used to indicate a logic- 1 and none indicates a logk 
must he noted that the drive-controller circuitry has to become 
lar more sophisticated to handle that type of encoding. 

Double-sided, double-density recording uses the same type of 
arrangement, but adds another read/write head mi the system can 
read and write to both sides of the disk. 

Art -ess time is defined as the time ii takes the drive to access a 
piece of data chosen at random. (It is generally calculated as hall 
the slowest, or worst-ease, access time,) That figure, in turn, 
depends on how long it takes for the head to arrive at the proper 
track, and how long it has to wait for the proper sector to arrive 
beneath it. The time it lakes for the drive to arrive at a track i- 
termed the trachto-track seek time, and the time it lakes for the 
proper sector to reach the head is known as the latency time. 

Latency time is derived by measuring the interval between the 
time when the read/ write head arrives at the proper track just as 
the proper sector has passed by . and the time when the beginning 
of the sector passes beneath the head. That, in general, requires a 
full disk rotation. 

Generally, track-to-track seek time varies from 3 to 15 n 
an ivinch drive, and from ft to 30 ms for a S'/i-inch drive. 
Latency lime is in the 85-ms range for an B-inch drives, and is 
about 100 ms for a minifloppy. Total access-time ranges is about 
100 ms for an 8-inch drive, and is about 300-400 ms for a 
5'/t-inch drive. 

Also important is the data-transfer rate. That is the rate at 
which data is read or written from or to the disk The higher the 
transfer rate, the quicker the data is fed into the system and the 
more efficient it is. That rate is on the order of 125-250 




WINCHESTER DRIVE FOR IBM PC from TecMar takes the places of stan- 
dard S'/elnch minifloppy. Removable cartridge can hold live megabytes. 



PARTIAL LIST OF DISK-DRIVE MANUFACTURERS AND SUPPLIERS 


Amdek Corp. 


Irwin International 


Ran a Systems 


2201 Lively Blvd. 


2000 Green Rd. 


20620 Leap wood Avenue 


Elk Grove Village, IL 60007 


Ann Arbor, Ml 48105 


Carson, CA 90746 


Apparat Inc. 


Laredo Systems 


Rotating Memory Systems 


4401 South Tamarak Pkwy. 


2264 Calls DeLuna 


1701 McCarthy Blvd. 


Denver, CO 80237 


Santa Clara, CA 95050 


Milpitas, CA 95035 


Apple Computer Inc. 


Lobo Drives International 


Seagate Technology 


20525 Mariani Ave. 


935 Camino Del Sur 


360 El Pueblo Rd. 


Cupertino, CA 95014 


Goeleta, CA 90317 


Scotts Valley, CA 95066 


Atasi Corp. 


Magnolia Microsystems 


Shugart Assoc. 


235 Charcot Ave. 


2812 Thorndyke Avenue West 


475 Oakmead Pkwy. 


San Jose. CA 95131 


Seattle, WA 98199 


Sunnyvale, CA 94086 


Commodore Business Machines 


Micropolis Corp. 


Sony Corp. 


487 Devon Park Rd. 


21329 Nordhoff St. 


7 Mercedes Dr. 


Wayne, PA 19087 


Chatsworth, CA 91311 


Montvale. NJ 07645 
(micro-floppy disk) 


Com pu Pro Division 


Micro-Sci 




Godbout Electronics 


21 58 South Hathaway St. 


Syquist Technology 


Box 2355 


Santa Ana, CA 92705 


44160 Warm Springs Blvd. 


Oakland Airport, CA 94614 




Fremont, CA 94538 


Corvus Systems 


MiniScribe Corp, 
410 S. Sunset 


Tallgrass Technologies Corp. 

9207 Cody 

Overland Park, KA 66214 


2029 Toole Ave. 
San Jose, CA 95131 


Longmont. CO 80501 


Cybernetics Inc. 
8041 Newman Ave. 
Suite 208 


Morrow Designs 
600 McCormick St. 
San Leandro, CA 94577 


Tandon Corp, 
20320 Prairie St. 
Chatsworth, CA 91311 


Huntington Beach, CA 92647 

Data Peripherals 
965 Stewart Dr. 


PDS Universal Inc. 
2630 Walnut Ave. Suite G 
Tustin, CA 92680 


Tarbel) Electronics 
950 Dovlen PL, Suite B 
Carson, CA. 90746 


Sunnyvale, CA 94086 


Percom Data Co., Inc. 


Tecmar Personal Computer 




11220 Pagemiil Rd. 


Products 


Davong Systems 


Dallas, TX 75243 


23600 Mercantile Rd. 


1061 Terra Bella Ave. 




Cleveland, OH 44122 


Mountain View. CA 94043 


Priam Corp. 




Digital Equipment Corp. 


3096 Orchard Dr. 
San Jose, CA 95134 


Vista Computer 
1401 Borchard St. 


Parker Street 




Santa Ana, CA 92705 


Maynard, MA 01752 


Quantum Corp. 






448 Whitehead Rd. 


Xcomp 


Evotek 


Box 5141 


7566 Trade St. 


1220 Page Ave. 


Trenton, N.J. 08619 


San Diego. CA 921 21 


Fremont, CA 94538 








Qume Corp. 


Xebec 


Genie Computer Corp. 


2350 Qume Dr. 


432 Lakeside Dr, 


31125 Via Colinas #908 


San Jose. CA 95131 


Sunnyvale. CA 94086 


Westlake Village. CA 91362 








Radio Shack 


Xiten Systems 


Heath Company 


One Tandy Center 


16815 Hawthorne Blvd. 


Benton Harbor, Ml 49022 


Ft. Worth. TX 76102 


Lawndale, CA 90260 
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lulbbytesrper-sficond lor a minifloppy (depending on density) 
and about 250 kilqbytes-per-second foi 
kilobytes-per-sceond, double densil 

The rest of the system 

There are. of course, more parts to the floppy-disk system 
than just the disk and drive itself The most important ol them 
are the disk controller and the disk operating-system, which is 
actually a piece ol software. 

The disk controller lias responstbihtv for determining head 
position and sector identification, for disk-motor control, for 
head loading and unloading, for error detection and correction, 
and For controlling the data transfer to the Interface circuits 
between she disk and the computer The disk-controller is usual- 



ii a board separate from the computer's main board 
The DOS. or Oisk Operating System which. In the wa 
usually loaded from the first tracks | know n as the ti stem n 
of a floppy disk, is actually the manager ol tlu vm. It 

controls data and program transfer be aid the 

disks, and also handles file management, labeling, editing 
detection, and copying. 

The DOS is always the firsl program loaded into the computer 
from the disk, and its loaing is handled by a ROM-based 
routine called the bootstrap loan ally, the short 

trap-loader in ROM I >ager loader program from 

the disk, and that loads in the DOS Hi 
hoisting oneself by his own bootstraps, and is thus known as 
booting the system" <<< 'booting the disk 




Microfloppies 

There are types ol disks other than Floppies. We'll I 
of them here: microfloppies and Winchesters 

One of the must recent developments indi.sktechnolog\ i 
microfloppy . Microfloppies come in several sizes, ran 
a little over three- to a little under four-inches in diameter. They 
are basically the same as floppy 01 minifloppj disks. exce| 
their small size and the fact thai, instead of using a flexible 
protectivecovering, th ased in a hard, plastic covering 

That plastic shell contains what looks like a sliding door. and. 
indeed it is. It covers the disk-access notch through which the 
read/write head contacts the disk surface When the disk is 
inserted mm its drive, the door retracts so the head can contact 
the disk. It closes automatically when it is removed I h.n 
prevents the delicate disk-surface from contamination b; 
oils or particulate matter in the air (like smoke or dust) thai can 
cause the disk to "ci 

Operating at about the same speed as 514-tnch mini floppies 
microfloppies are capable of great data densities Dense 
packing techniques allow a microfloppy to store nearly 500K of 
data on its surface. The recording technique is similar to that 
used for double-sided, double-density media, except that the 
tracks are much closer togethei 

The potential for miniaturization offered by this medium is m\ 
great importance. With 3.5-inch drives occupying about half ihe 
space taken by a pan ol minifloppies, it is possible to i 
microcomputers that are even smaller than they are now 

One disadvantage of microfloppies at present is that the drives 
are not yet available in great quantities. Another, and more 
serious problem is that the industry has yet to settle on a micro- 
floppy standard. 

Winchesters 

There is a growing trend toward storage on Winchester drives 
The concept, first developed b) fBM in 1973 inally 

aimed at the mainframe market. The early hard disks, code- 
named "'Winchester,'" were 14 inches in diameter. Bui. they 
soon began to shrink toward fi inches, and eventual]) I 
inches. The 5'/>-inch Winchester has become quite important in 
the last year 01 

The beauty of Winchester disks is the amount of data they can 
hold Even the small ones are capable of storing 10 megai 
and there is a race on now to increase that figure. In fact, in the 
next couple of years it is likely that disks that size will have 
capacities of 20, or even 30, megah 

That storage capacity comes at a price: Mini-Winchesters are 
about four to nine times more expensive than comparably sized 
double-sided, double-densitv minifloppies. Their prices range 
from about SI 400 to S20 

A hard disk like the Winchester differs radically fn 
minifloppy in the way ii is constructed, although not in it 
data-storage function. 

The control circuitry is much like that used for the minifloppy 
and. in fact. Winchester drives are usually pin-for-pm compat- 
ible with 5'/j-inch minifloppy 

The hard disk is made of metal, polished to mirror brightness. 
Like a floppy, it is coated with a layer of oxides lor recording. 
hm it may spin at speeds of up to 3500 rpm. Dense data-packing 
and track-packing techniques allow the high information densi- 
ties of which Winchesters are capable 

Mechanically, a Winchester is as unlike a floppy or miniflop- 
py as day is from night. The disk and read/write heat 
enclosed in a rigid sealed housing: lh< i roiii contamina- 

tion Ol damage by human hands Also, the read/write head never 
touches the surface of the disk: instead it floats on a cushi 
air just microns above the surface of the disk, much like a 
ground-effect vehicle. That planing action is made possible by 
the high rotational speed of the disk. Even though it is noi in 
contact with it. the sensitive head can still sense the changes in 
the magnetic stale of the disk 

Because of the tight tolerances under which Winchester 



drives operate, the enclosure must be dirt-free. Thus, an is 

i into it by a fan through a filter and is then circulated. That 

also helps keep the heat level down: heat is one of the primary 

the hard disk 

To give an indication pi the speed of the drive — data access 

and display seem almost instantaneous — -the access time is 30 to 

'iihns. (On some older models, access time is on the order of 100 

ms i fhat may seem il u must be considered that the 

disks contain 800 to 900 tracks ol information. 

While the storage potential of hard disk drives is awesome, so 

'me of their inherent drawbacks hirst comes the problem 

of backup ley are especially important for hard disks, 

where a head crash against the disk can ruin ihe entire data field. 

The mosi logical method for backing up data is with a floppy 

disk, hui even with one-megabyte 8-tnch disks, it can take 20 

disks io backup a 20-megabyte hard-disk drive. That's not only 

rime-consuming, hut also expensive. If you use minifloppies. 

even more disks are needed. 

An alternative is called the streaming iafie-driye, which can 
cop) 20 megabytes in as little as a minute. A high-speed tape 
n is actually a huge, continuously moving data cassette. Its 
primary drawback is its expense. 

exciting alternative is the removable-cartridge Winchester 
disk A fairly recent development, in that type of unit, the disks 
are encased in plastic housings and can be removed and stored. 
It s .i good idea, and makes the hard disk much like the miniflop- 
flexibility, 
Winchesters are also susceptible to shock and vibration 
Although most companies ruggedize their units as much as 
possible, il is snll possible for jarring or bumping to cause the 
head to smash into, and destroy, the disk surface. Excess vibra- 
an also be a potential cause of data errors. 
One recent development, which emphasizes the trend toward 
Uurizarion, is the 3,9-inch hard disk Packaged to he half 
(he height of standard 516-inch units, two of those drives can fit 
in the space taken by one standard drive. The units contain 
removable disk-eanrtdges 

Some considerations 

Whatever decisions you may make in choosing a mass storage 
device, there are some caveats that should be remembered. 
First, try to determine your future expansion requirements. 
Don't buy a l J2k single-density drive when you know you will 
need far more storage space in the near future, A good starting 
point is a double-sided, double-density MOK 5 ! i-inch drive. An 
8-inch, drive is ihe choice if your dala storage needs are higher. 
You can get nearly a megabyte of data on a double-sided, 
double-density 8-inch disk. If you can afford two drives, so 
much the belter. Not only will you double your storage capacity, 
but you will find making backupcopies much simpler and faster. 

Make sure the disk-sy sten is compatible with your computer, 

.in easily be interlaced with it. Il makes no sense to buy an 

It only to be faced with the monumental task ol 

interlacing il. The result will be a "kluge," and may require a 

great deal of original software — written either by yourself, orby 

someone you have to pay to write it for you. 

The manufacturer should be one who has been in business for 
a time, and has established a good reputation. Choose a com- 
pany that supports its customers and provides a good warranty. 

( luce you have purchased the drives, remember to hack up all 
kc) program and data disks. When you purchase a new 
piece of software, make a cop) of it immediately. Use the copy, 
and Ic original in a safe place. 

Although the average life of a disk is about two years, it is 
possible for a disk or program to tail because of mishandling II 
pays not only to back up your work and programs, but also to 
handle your disks properly. Keep them away from dirt and 
cigarette smoke, and keep them at a constant temperature. A 
separate room for your computer is advisable. 

If you lake those precautions, you should get long life and 
good reliability from whatever drives you purchase. R-E 
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Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

BUY 12 PAY FOR 10— TAKE 2 FREE! 




■- W &OLDER LESS 
BREADBOARD PRO- 
JECTS BOOK-1. 

16.75. wnan*v*r poui- 
zt; \'i same : a".3 Are 
liw m Mvffrai pro- 
tcis Evan a hntt-ijm* 
DulfcJirwi completa 
SThm* a'Ctf.1*-. 

H HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING. IS.00. Helps yew 
:rDuB»ShML and iftpaif 
nomUJUlU prq|«Si of 
a-tvy dMCflPIIorv 

Q MINI-MATRIX 
BOARD PROJECTS. 

15,00. A variety pi pre- 
sets chae un all be 
aj'il upon a miro-malnx 
board mat Mat iDiingn 

*& d is 2* hots loruj 



MODERN OP-AMP 
PROJECTS. 15.00. 
woe range of spacuu- 
n*a dp-amp circuili in- 
chrflng •; ■ "-:'-.*e o- 
di*lomofl ufln-hi input 
impedance, etc 

□ MULTVCIRCUfr 
BOARD PROJECTS- 

15.00. 21 Palrry tlmpla 
cqeSi trial can all be 
bwfl on i ungla 
prmlad-orcun board All 
ore powered cy a 9U 
&al?ary 

_ IC PROJECTS 

FOR BEGINNERS. 
55.00. InaxpaAfirva c ?■ 
la and linear IC a arc 
UMO to aSHTIblt Ihl 
sanction Of circui'j n- 
t*ndw iv 'ha b#- 




Q ART OF PRO- 
GRAM MING THE 16K 
ZXIl.SS.2S. Topics in- 
clude hJll *t**n SCrfli .. 
Kig. PEEK 4 POKE 
ptol act..*! wofli>ng 



D ART OF PRO- 
GRAMMING THE IK 

zxti.ss.oa HOW 10 

uMlh* r«1ur«or lh« 
ZX9i in progrvnt that 



MCI 



■ |K 



3 THE I 



ICOM- 

.00. Vim- 
Mr. 1pr :h* *vfj;# 

BUambly language, 
programmer. A dUCHi- 

iton or eaofi raaturat & 

re'c-! f nc e wont 1pr tha 
WOS p*ogramm»r. 

n PRACTkCAL COM- 
PUTER EX- 
PERIMENTS. 54.50. 
f U A D« w) -ourvi "0 
microprocMsor by can- 
xlmctrng h/picti compu- 
tar catuMB using dis- 
crete logic cempemenls, 



era si I ftan Ic- use 

Q INTRODUCTION 
TO 6A.SJC PflO- 

RAH MING TECH- 
NIQUES. $5.00. Ses»d 
on AuttMr'i own nxpcn,- 
arc n in learning BASIC 
*nc haloing 01 her j to 
loam lo prog/am. 

□ A MICROPROCES- 
SOR PRIMER, 14,50. 
Ptmieu ipprcjiih 10 
computing lor Ihe tv- 
g.nner 5tep-by-a1*p 
#*pcirni ccmpular op- 



1 ' flRST BOGKOF 
Hi-FI SPEAKER EN- 
CLOSURES. WJM 

□ SOLID STATE 
NOVELTY CIRCUITS. 
MM. 

D 20 TESTED TRAN- 
SI5TOR PROJECTS. 
U.M. 

Q 8OU0-STATE 
SHORTWAVE RE- 
CEIVERS FOR BE- 
GINNERS. H. 50. 

D 50 PROJECTS US- 
ING IC C-A JIM. 
IMA 

□ SO CMOS 10 PRO- 
JECTS. **.«. 

□ HOW TO BUILD 
ADVANCED SHORT- 
WAVE RECEIVERS 
15.00. 

3 BEGINNERS 
GUIDE TO BUILDING 
ELECTRONIC PRO- 
JECTS. 13.00. 

□ ESSENTIAL 

THEORY FOR THE 
ELECTRONICS HOB- 
BVIST. 15.00 

□ FIRST BOOK OF 

TRANSISTOR EQUIV- 
ALENTS. £ SUB- 
STITUTES, 13.75. 

□ PRACTICAL CO M- 
PUTEfi EX- 
PERIMENTS. 14.S0. 



"" ENGINEERS L 
MACHINISTS REFER- 
ENCE TABLES. 13.50. 

SECOND BOOK 

OF TRANSISTOR 
EQUIVALENTS 1 
SUBSTITUTES. 14.50, 

□ 52 PROJECTS US- 
ING EC 741. 14.00. 

Z BEGINNERS 
GUIDE TO 
^.PROCESSORS A 

COMPUTING J* 50. 

□ VMOS PROJECTS 
15.00, 

~ HOW TO USE OP- 
AMPS. SS.TB. 

□ AUDIO PRO- 
JECTS. 1$ 00 

H MODEL RAILWAY 
PROJECTS. 15 00 

n ca projects. 

15.00, 

□ HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING. 15-00. 

D MULTICIRCUIT 

SOARD PROJECTS. 
15.00. 

Z ELECTRONICS 

SIMPLIFIED CRYSTAL 
SET CONSTRUCTION. 
94.50. 

Z ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. HBO, 




POWER SUPPLY 
PROJECTS. *4.50. 

Coflliirti dwigna and 
ccnsinjdpo^ detail* For 
e fc-t; any powv .--p- 
Py 1h» aKp*mm»nter 13 
vtittf 10 ntta 

D REMOTE CON- 
TROL PROJECTS 
SS.Mm ftato-oonfrol 

ifjra-r*d. vuibia lighl, & 
-j ■ ifisorc aytleme art 
a i Includad, avong with 
malhodi ol applying 



Q ELECTRONIC 
TEST EQUIPMENT 
CONSTRUCTION. 

S4J0. CoriUnjcUon cz- 
lai s & a wid4 rmgv ol 
1nl ttUWHftl. lh* «x- 
ptrimanlar cm buikj 1! 



Z ELECTRONIC 
PROJECTS USING 
SOLAR CELLS. 45.00- 
SifnpNr icvcuiti ihat 
have numafoua ap- 



E^ECTPQVnhC Tiy. 
ER PROJECTS. 15-00, 

Timing o^cuitt 1or 
alrnon any application 
th* BKpfldmtntCJ mophi 
n*a4, A moai vatuabta 
ratoranoi. 



n COUNTER DRIVER 
1 NUMERICAL- 
DISPLAY PROJECTS. 
14,50. FotlufH Ip- 

plicatons. S prpiacta 
using various fype* ol 
numancaRlapUy da- 




~ PRACTICAL ELEC- 
TRONICS CALCULA- 
T10NS AND FORMU- 
LAE. 17.50. A anx. 
refctftto wont thas 
uncg*a lha gap tw- 
hween ooAioueajeoi 
taehrweaf ih»&ry & cue 
and mad nwlhcCs 

- INTERNATIONAL 
DIODE EQUIVALENTS 
GUIDE. 15.75. htolpfi 
you lino au&JluyKfS lor 
th* many OiriflrO-ril 
rypes or s err .cooductDr 
dirXWl in >ul* today 

□ INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS GUIDE- 
17.50. Prcducia cd 
mot 1h#n 1 00 nurv 
u^acturan an» ■ si*c i 
crpas-rarBrancBcf with 
pouiott repiKtmtntv 



Z HOW TO MAKE 
W ALKIE TALKIES. 
S5.O0. Dttcrtcn *quip- 
ment 10* tow-powaf 



iifoagesol muti 
reidng for the da-3,- 



~ ELECTRONIC 

CALCULATOR US- 
ERS HANDBOOK. 
53.95. Prawn!! tonnu- 
laa cala. mtttnodi ol 
CUCulBEiOPi. eonvevnon 
racioni & rnar* 1rOm Ihe 
v«* of th< uviculBlpr 



~ UNEAR IC EQUIV- 
ALENTS AND PIN 
CONNECTIONS, 11.25. 

Shows equiva *".;i £ pin 
oowiadtoni of a popular 
usar-ofi*nled saJactofl of 
linear ICe. 



Z ELECTRONIC 

S y NTH ESIZER PRO- 
JECTS. 14.50. 

~ 50 CIRCUITS US- 
ING GERMANIUM, 
SILICON A ZENER DI- 
DOES- U,T5. 

~ 50 PROJECTS US- 
ING RELAYS. SCRS 
It TRIACS. 1S.0O. 

Z 50 (FET) FIELD- 
EFFECT TRANSIS- 
TOR PROJECTS. 

(4.50. 

□ SO SIMPLE LED 

CIRCUITS. 14.25. 

n so cincurrs us- 
ing 7400 SERIES 
KS. 14 50- 

Z SO SJMPLE LED 

CIRCUITS BOOK 2, 

Z PROJECTS USING 
5SS IC S tt-QQ- 

Z PROJECTS USING 
LU3900 IC'S. S4.7S. 

M RADIO CONTROL 
FOR BEGINNERS. 
14.50, 

" ELECTRONIC 
GAMES 54,50. 

G SINGLE IC PRO- 
JECTS- H-2S. 

Z RADIO CIRCUITS 
USING IC'S-H.SO. 



" ELECTHONJC 
PROJECTS FOR BE- 
GINNERS. 55.00 

P ELECTRONIC 

MUSIC A CREATIVE 
TAPE RECORDING. 

S5-00- 

Z ELECTRONIC 

SECURITY DEVICES. 
1S.0O. 

P HOW TO BUILD 
YOUR OWN SOLID- 
STATE OSCILLO- 
SCOPE 15.00. 

D SECOND BOOK 
OF CMOS IC PRO- 
JECTS. 14.25. 

Z PRACTICAL CON- 
Sf RUCTION OP PRE- 
AMPS, TONE CON- 
TROLS, FILTERS AND 

ATTENUATOHS. 
S3.T5. 

Z BEGINNERS 
GUIDE TO DIGITAL 

TECHNIQUES S3. 75 

Z ELECTRONIC 

HOUSEHOLD PRO- 
JECTS 14,50. 

Z ELECTRONIC 
MUSIC PROJECTS. 
54.50. 

G POPULAR ELEC- 
TRONIC PROJECTS. 
53.75, 

PROJECTS IN 

OPTO- ELECTRONICS. 
15.00. 




Z ANTEHNA PRO- 
JECTS, 35 00 Cavars 
practical antenna ga- 
aigrti including acthr*. 
Hop 1 -lo'-'lo typas Ehat 
are aasy £ intkponn^ 
to build 

□ RADIO STATIONS 
GUIDE. 14.75. Com 



Bon, lre^L*ncy pcw*f 

~ LONG DISTANCE 
TV RECEPTION 

(TVOX) FOR THE EN- 
THUSIAST. 15.00. 

FtkUcbI £ BU- 
chonlativa inlioduciion 
to mis unujua? Mpaci 



Z CB PROJECTS, 

15 ,00 A - u Tit«' of 

uMfui «no hananig 
dattgni lor CB 

BCDBSSOTAl SpWth 

proouor. int*rT*ranG» 
hltBr & mora. 

□ CRYSTAL SET 

CONSTRUCTION, 

14.50. Patted tun ol 
aaay u duplicate ca- 
ngni for crytlal radio 
r*c*ivar» 

D AN INTRODUC- 
TION TO RADIO UK- 
ING. 15.00, Lntan, m 

your -■:■—« bp tKpad- 
cutt ongdumg 
thoutandl cri milaa 
mway. T»1ei how you 

on do it. 



ELEMENTS OF ELECTRONICS SpMlal 
6-vcluma aet. 



□ THE SJMPLE 
ELECTRONIC CIR- 
CUn" A COM- 
PONENTS. *5,75. All 

ln« fundamantal theory 
rwedtd to lead to 1 Wl 
und*rsiandmg ol thi 
■mple electronic circuit 
mdtta cornponwila. 

Q ALTERNATING 

CURRENT THEORY. 

15.75. Atiemating cur- 

■'*n| 1h*C-ry WlthOUl 
which Ihere can pe no 
comorafteraion ol 
apaach, muite, ^cUo, 
or T*evijion. 



' MICROPROCESS- 
ING SYSTEM A CIR- 
CUITS, 17 ,50. A Irury 
COmprah*ns»0 grulda 
to an oJ the tiem*nti 01 
a meropoocsssing 
iyiEam 



Z SEMICONDUCTOR 
TECHNOLOGY. 14.7S, 
Evan/lhing you ^waya 
r*ed*d lo iwww boowI 
3c d-slats davic*t m 
pntvoKim* 

□ COMMUNICATIONS. 

17.S0- CovcriniOtt 
modatn communlcabon 
ayalams. Un», rnlcro- 
wave, aubnurina, aal- 
c i-c- digital mutliptex, 
■ adio 1 laMoraphy. 

AUDIO. 59,00. 



D AUO 
Ghaplar 



portant aspKt or 1 
Dfcutlry. 



□ SPECIAL OFFER— 

ComptMt in at il 



gain that aavaa you 
»,25— SPECIAL 
PRICE 135.00 FOR 
THE COMPLETE SET. 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 83, Massapequa Park, NY 1 1762 



< 
78 



u 



Number of books ordered 

Total Price of Books &_ 

Sales Tax (NY State Residents) 

Shipping {75e 1st iwo books, 30s ea additional) — 

TOTAL ENCLOSED S_ 



Name_ 



Address- 



_State_ 



City 

Prices good until April 30, 1983 
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Elcclronics 



YOUR OWN 



One of the first accessories for your computer that 
you'll find yourself looking for is a printer. Here's some 
help to make knowing what to look for— and making a 
choice — easier. 




MARC STERN 



AT SOME POINT IN THE UFE OF EVERY MICROCOMPUTER OWNER 

there comes a time whem he needs a permanent record of what 
he sees on his display screen. It doesn't matter whether it's a 
copy of a favorite program, budget or financial data, or a 
letter — the printout is needed. That usually comes about the time 
he realizes that he's severely limiting the usefulness of his 
system without some sort of printing device. After all, there's 
just so much one can do with a CRT display as the sole output 
device. 

Faced with this situation, there's only one thing the 
microcomputer owner can do; he must begin the quest for some 
sort of computer printer. For the veteran computerist . the task is 
fairly easy. He knows what he wants and sets out to get it. The 
novice, however, faces a bewildering array of choices — and of 
terminology. 

Almost at once he's confronted with the need to become an 
expert at deciphering such terms as bidirectional, impact, dot- 
matrix, pin feed, tractor feed, KSR. RO. serial, parallel, 
graphics, thermal, and the !ike. To him, it must seem as though 
the list goes on forever, but it really doesn't. In fact, with a bit of 
study the novice can become as knowledgable as the longtime 
computer veteran. 

Where should that study begin? Perhaps it's best to Stan with a 
simple description of the types of printers available and a glos- 
sary of terms. 

Inside a printer 

In general, a printer is made up of several pans: (he printhead. 
printing mechanism, platen, and the paper-feed mechanism. 
Those pans are shown in Fig. 1 . The printhead is what actually 
makes the impression that forms the letter that appears on the 
paper. It can be a typewriter-like type bar — or its functional 
equivalent — or it can consist of a number of wires that are 
electronically programmed to reproduce the letter in the form of 



a matrix of closely spaced dots. 

The printing mechanism is the whole mechanical or electro- 
mechanical assembly that drives the printhead. Many print 
mechanisms are bidirectional. That is, they print from left to 
right and from right to left. The result is a greater output rate. 
When it reaches the end of a line, the printer "looks ahead" to 
see how long the next line will be. If that line is long enough, 
instead of performing a carriage return and starting printing from 
the left, the printhead will simply reverse direction and print it 
"backwards." from the right side of the page. 

The platen is the roller — like the one in a typewriter — against 
which the printhead strikes, and which may also serve as part of 
the paper feed, the mechanism used to move the paper on which 
the copy is printed. The paper-feed mechanism can be either 
friction feed (like the platen): tractor feed, where paper with a 
series of holes along the sides is pulled through the printer by a 
sprocket arrangement: or some type of pin feed, where small 
peglike pins that are pan of the platen grip and pull the paper 
forward, always assuring perfect alignment. 

If you think that sounds like a glorified electric typewriter, 
you're right. It's much easier to think of a printer as a typewriter 
without a keyboard: generally, the microcomputer provides the 
keyboard. 

Thinking of a printer in that way does a great deal to ease some 
of the confusion you may face as you go about your search. 
However, of even more importance is our glossary — the words 
presented here in bold type, along with their definitions, It will 
help you to make sense of the terms used by a computer-store 
salesman or in a printer advertisement. 

Types of printers 

It's quite likely that at some point or another in your search 
you will come across the terms KSR- and RO printers. Simply 
put. KSR means Keyboard Send//?eceive. while RO means 
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FIG. 1— THE MAIN PARTS OF A PRINTER are the print head, the print 
mechanism, the platen, and the paper-teed mechanism. 



FIG. 2— DOT-MATRIX CHARACTERS (a) are formed by an array of pins that 
press against the ribbon to form an Image; print offsetting can provide a 
much higher quality output (6), 
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flcccive Only. It' you are familiar with mainframe computers, 
then you probably have seen KSR's before. They are the 
Telerype-likc devices used to input or request data to or from the 
computer. They may either be linked by a dedicated line or 
through a telephone modem (see the section on modems else- 
where in this supplement). 

That isn't to say that's the only type of KSR device. There are 
compact versions available from many manufacturers that 
usually combine not only a printer, but also a keyboard and 
modem. The RO printer is like the key beardless printer you may 
have seen at a friend's house. It is the printer linked to his micro 
and to which he sends data when he wants a printout. When he 
wants to send data to or through his computer, he uses ihe 
computer's keyboard. 

Just as there's nothing especially mysterious about those 
terms, there's nothing mysterious about the terms impact and 
non-impact printers. Quite simply , an impact printer has some 
sort of print head that makes contact with the paper through a 
ribbon and forms a character. A non-impact printer is one that 
does not require the paper to be struck. It can be (hernial, 
electrosensilive, laser, or ink jet. In that type of system, the 
shapes of the characters are stored in a memory, much like the 
one in your micro, and the characters are printed using one of the 
non-impact methods just mentioned. 

Impact printers come in two types, dot-matrix and fully 
formed. A dot-matrix print head contains a number of pins that 
are driven by an electronically controlled solenoid. Those pins, 
in turn, are what form the actual letters by referring to character- 
shapes stored in the printer's memory Fully-formed-charaeter 
printers, on the other hand, rely on special wheels, thimbles, or 
balls to produce their output. The computer instructs the printer 
to print a letter, and the printer's control circuitry tells the print 
head to move that letter into position. A small hammer then 
strikes the letter, which contacts a ribbon, and an impression of 
the letter is left on the paper. 

In general, non-impact printers are much quieter than their 
impact counterparts, although some types can be much more 
expensive. The reason for their quietness is that they don't use a 
mechanical system to form the letters on the paper, Many 
non-impact printers can operate at higher speeds than impact 
models. 

The chief drawbacks of non-impact printers are that their 
output frequently tends to be much less legible than that of 
impact printers: they can only produce one copy, and they often 
require expensive special paper. Another drawback for the user 
who wants full-sized reports is the fact thai many inexpensive 
non-impact printers are only capable of handling limited line- 



lengths — 16 to 40 characters. Some, however, can hand; 
inch-wide paper. 

In general, non-impact printers can perform nicely for the 
microcomputer user who doesn't need high-quality print output. 
In fact, some home computer systems offer thermal or 
electrostatic printers as thetr standard printers. The) are also 
priced relatively low. In fact. Radio Shack offers a low-cost 
thermal printer for as little as $129.95, although there are units 
that can cost upwards of 5500. There are other types ot non- 
impact printer 1 ; — laser and ink-jet— hut their costs are .still too 
high for the average microcomputer user and probably will be 
for some time. 

Dot-matrix printers 

As noted, a dot-matrix printer generates patterns of dots to 
form a letter. The characters measure from four to seven dots 
horizontally by seven to nine vertically, it is that feature that 
defines the matrix and, in general, the greater the dot density, 
the better the quality of the printing. Examples of the output of a 
dot-matrix printer are shown in Fit' 

A couple of years ago, it could truthfully have been said that 
dot-matrix printers produced poorer-quality output than fully- 
formed-charaeter ones. The situation has changed, though, with 
the advent of more sophisticated machines capable of print 
offsetting 

In normal operation, a dot-matrix machine makes one pass 
over a line and moves on to the next. However, with print 
offsetting, the printhead makes two or more passes at each line, 
printing the second time in a slightly different position, and 
making the matnx of dots denser, as can be seen in Fig. 2-b. 
That feature has made the dot-matrix printer the rival of the 
fully-formed-charaeter machine because it is now capable of 
near-letler-qualiiy printing. 

Dot-matrix characters are formed by a number of solenoid- 
actuated pins in the print head. The character shapes are actually 
stored in a character-generator ROM (Wead-Only Memory i in- 
side the printer. As the data bits arrive in the ROM, it selects the 
appropriate dot-pattern to create Ihe letter, and the proper pin- 
solen> elected. The solenoids drive the printer pins 

forward so they make contact with a ribbon and the character is 
formed. 

Another type of dot-matrix printer is the ribhonless printer. 
Instead ol relying on an inked ribbon, the printer needles actual- 
ly burst microdots of ink on an impregnated roll of paper. Those 
pin pricks produce characters directly on the paper. However, 
the printer paper required is much more expensive than ordinary 
paper. 





. 3— SOME DOT-MATRIX PRINTERS can produce dot-patterns exactly 
matching what you see on the computer's display screen. Both line 
graphics and more complex Images can be printed. 




4— A DAISY WHEEL has one character at the end ol each of Its 
petals.'' Daisy wheels commonly contain 82. 88. or 96 characters. 






Graphics 

As microcomputers have developed greater graphics 
capabilities, so have primers. U's a matter of form following 
function, because what good is a high-resolution graphics dis- 
play on a screen if it can't be seni lo a primer for output? Only a 
couple of years ago. the top resolution available from a personal 
computer was about 240 pixels (picture elements) by 240 lines. 
Higher resolution was reserved for scientific or engineering 
computers where it was fell it was needed. But. the technology 
began to filter down to the microcomputer indusiry . and systems 
with higher-resolution graphics began to appear. Soon, resolu- 
tions approaching 400 or 500 pixels were common and now the 
resolution range is well over 600. 

That degree of resolution means thai a desktop computer can 
produce sophisticated graphics displays. In fact, the business 
community is taking advantage of those graphics capabilities, 
and of the software that makes use of them. 

The printer industry, naturally, has followed suit and the 
character-generator ROM has been joined by the graphics- 
generator^ROM. That integrated circuit contains machine- 
language routines thai control not only the printhead. but also 
the priming mechanism and the platen. In that manner, the 
printhead is moved around a sheet of paper, forming the 
graphics image. Further, that ROM also contains the informa- 
tion needed to prim special character-fonts. 

Further, dot-matrix printers with graphics ROM's can pro- 
duce 'screen dumps." Since the graphics ROM is able to use 
the microcomputer screen's bit-mapped memory during a 
graphics printing session, it is also able to print out a representa- 
tion of what is shown on the computer's display screen, Many 
microcomputers have areas of their RAM (/?andom-/\ceess 
Memory) reserved to hold thai display information. Thus, each 
area or such a computer's CRT screen will have a corresponding 
address in RAM. Because of that bit-mapping, the RAM is able 
to output its contents directly to the printer and a user is able to 
have a real-image dump or •■photograph" of the screen, Figure 
3 will give you an idea of what some printers are capable of. 
Finally, some dot-matrix printers can now print in color. A 
ribhon with (usually) four horizontal color-bands can be moved 
up and down In front of the print head and. over multiple passes, 
a wide variety of colors— corresponding lo those generated by 
the computer for ils display — are produced. 

So. the dot-matrix printer, because of its versatile printhead, 
is a far more flexible primer than the fully-formed-character 
type. But. even with all its capabilities, many people are slill put 
off by dot-matrix printing. They believe it looks too "com- 



puterish." and prefer the traditional letter-quality, fully formed 
characters of a typewriter. 

Solid-character printers 

Perhaps the earliest solid-character printer was the Telex or 
Teletype. It used a print cylinder that rotated on a vertical 
Thai printhead was transported across the page by a movable 
carriage. Inside the printhead is a small hammer that is the 
print-actuaiing element. The device responds lo the 
microcomputer's request lor a particular letter by raising or 
lowering the cylinder, and rotating it to bring the correct letter 
into play. When it is located, the hammer strikes the cylinder, 
which in turn, strikes a ribbon, and prints a character. The 
carriage then moves on to the next space. 

Units like those— Teletype models 3 3, 35, and .«— arc avail- 
able today far relatively little ($200 to $400), but they do ha 

ne drawbacks. They tend lo be slow— about 10 charade is- 
per-second (cpst — and they are noisy and difficult to service. 
AKo. they can't prim lower case letters. 

An alternative is the ball-type printer. The type ol primhead it 
uses was developed by IBM for its familiar Selet trie typewriter 
series .mil contains a set of fully-formed characters on its sur- 
face. In action, it's much like the Teletype, The computer 
requests a letter, and the printhead/carriuge mechanism spins to 
the correct spot. The head then strikes the ribbon and a letter is 
printed 

There are conversion kils thai can turn older Selectrics into 
computer printers. Oneot them consists ol a dev ice that straps to 
the keyboard and has a series of solenoid-actuated amis. As a 
letter is requested, the proper arm drops and pushes the key. 
causing the letter to prim. However, that is only one method. 
There are also companies thai recondition Selectrics and turn 
them into true computer printers by adding the proper electro- 
mechanical parts internally, 

Although the ball-type unit produces good quality printing, ii 
is still noisy and fairly slow — about 15 characiers-per-secorid. 
On the positive side is the fact that it is available at a relatively 
low price. 

The final type of solid-character printer mine is the 

daisy-wheel type, and its variant the ihtmhie printer, The daisy 
wheel was pioneered by Diablo Systems. Inc in 1 973 and offers 
much higher speeds than were previously possible with solid- 
characier printers 

Running at speeds up to about 55 cps. daisy-wheel printers 
use a wheel -type printhead, of the sort shown in Fig. 4. Running 
radially from the wheel hub are flexible arms topped by embos- 
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sed characters. As the computer requests a letter, the wheel spins 
the correct character into place and that is hammered against the 
paper by a small striker to print the character. The print wheels 
are made of plastic or a metallized material , and are usually good 
for more than a million impressions. 

The thimble printer is a variant of the daisy-wheel type. 
Unlike the daisy wheel, though, the thimble print-element is 
shaped like a ihimble facing upward, and the letters are on 
flexible steel shafts extending from the thimble base. Thimbles 
work on the same principle as daisy wheels. 

Like the ball-type printer, those printers have an advantage in 
their easy interchangability of typefaces (the print elements can 
be changed in a matter of seconds). They are also much faster. 
They are somewhat noisy, though. 

One alternative a computer user might want to consider is the 
conversion of an electronic typewriter. Since those units use 
daisywheels in place of normal type bars, and since many of 
their mechanical parts have been replaced by electronics, it 
makes a great deal of sense. You retain the typewriter capability 
for yourself... while adding, fairly inexpensively, a quality 
printer for your computer, There are reasonably priced interface 
boards available or you can purchase a converted unit such as the 
Bytewriter I based on the Olivetti Praxis electronic typewriter) 
for a reasonable price. Print speed is limited to about 10 or 1 5 cps 
and they are somewhat noisy, but, for many, they'll fill the bill. 

Non-impact printers 

The last category is non-impact printers, which were men- 
tioned briefly earlier. It includes thermal printers, electrostatic 
matrix-printers, and ink-jet printers. 

Thermal printers, which are fairly popular, use a specially 
manufactured paper and a healing element. Common in many 
calculators, they form characters using heat. The characters are 
formed as heating elements in the printhead discolor the sensi- 
tized paper into a dot-matrix pattern. The printers are light- 
weight, quiet and quick; however, the paper they use is fairly 
expensive. 

Electrostatic printers also produce a dot-matrix pattern, but 
they use a special aluminum-coated paper. A voltage is applied 
between the printhead and a metal plate that bums off the 
aluminum and exposes a black layer beneath. Electrostatic print- 
ers are fairly inexpensive and their print quality is good, but the 
special paper they require is costly and fairly delicate. Laser 
printers work in much the same way. using a specially treated 
paper and a low-energy laser to form the characters. 

Ink-jet printing is another non-impact process. In that sys- 
tem, a small jet of ink is pumped through a tiny nozzle, and (he 
nozzle is vibrated to create a series of droplets. The resulting 
spray is directed to the paper, and its path controlled so it will 
form characters. 

There are a number of methods used to determine where the 
jet will strike the paper, including electrostatic deflection, con- 
trolled nozzle movement, and controlled paper movement. 
There is also another method that uses a printhead with a matrix 
of nozzles that can be fired selectively; it works somewhat like a 
dot- matrix printer. 

Print tines 

Other terms that you may encounter in reference to printers 
include serial, character, and line. The term "serial" can be 
especially confusing because it refers not only to the way in 
which characters can be printed, but also to the way in which 
data can be transmitted. We'll get to the latter shortly. 

In printer terms, a serial printer is one that prints a continuous 
flow of characters in a straight line across a page, one after the 
other. It's also known as a character printer. Line printers— 
which are generally large and very expensive — print an entire 
line all at once. That makes them much faster than serial print- 
ers, and they are used in situations where a high throughput is 
needed — in data-processing centers, for example, where 
thousands of checks or documents are printed at a time. 

One of the chief advantages line printers enjoy over serial 



printers is speed. In fact, that's how their performance is rated. 
A slow line-printer will run at a speed of about 300 lines-pcr- 
minute (1pm), while a medium-speed unit will print at between 
300 and 600 Ipm. High-speed line printers are capable of speeds 
in the 600 to 1 200-lpm range. Line printers are generally catego- 
rized in three groups: drum, chain, and scanning-matrix. 

Serial-printer speeds contrast markedly with even the slowest 
of line printers. Rated in terms of characters-per-second (cps). 
dot-matrix printers have speeds in the 40- to 400-cps range, 
while fully-formed-character printers may operate between 10 
and 60 cps. 

Interfaces 

There are two ways that a printer can be connected to a 
computer: through a serial interface, or through a parallel in- 
terface. 

When a serial interface is used, data is transmitted by the 
computer's print routine to the printer one bit after the other. The 
task is handled asynchronously, which means that the rate at 
which the data is sent does not have to be constant. Instead, the 
timing is established by the number of start and stop bits sent at 
the beginning and end of each byte of data; one byte represents 
one character. The serial-data format is shown in Fig. 5-a. When 
the printer has received the correct number of start, stop, and 
data bits, it knows that it has received a complete byte (also 
sometimes called a word) and it then begins to piece together 
anotherone. Appropriately enough, that type of communication 
is carried out through a computer's serial port. 
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FIG. 5— SERIAL DATA IS TRANSMITTED one bit after the other. The bits 
Indicating the character being sent are surrounded by what are known as 
framing bits (a). Parallel transmissions send all the data bits at once (by. a 
strobe pulse tells the printer when a character Is to be printed. 



That contrasts with a parallel interface, where entire bytes 
are sent at once, as can be seen in Fig. 5-b. That is possible 
because, instead of using only one input line to the printer, there 
are seven or eight data lines used. Thus, each of seven or eight 
data bits is serit down its own line. The result is a much higher 
transmission speed, and a corresponding increase in printer 
speed. A special port is needed to handle parallel communica- 
tion between a printer and computer because of the number of 
data lines required. A Centronics-compatible, or Centronics- 
type interface is a particular form of parallel interface; it was 
originated by a printer manufacturer named Centronics, and was 
adopted by many other companies as a sort of standard. Be 
careful, though — not all interfaces billed as Centronics- 
compatible are identical; make certain before you buy that the 
printer will run with your computer. 

Which system is better? For distances of up to ten feet, 
parallel transmission is better because of its greater throughput 
(ability to send more data in less time). However, over longer 
distances, the potential for errors induced by such things as 
vibration, electrical noise, or stray RF from the computer or 
printer makes parallel communication less desirable. In addi- 
tion, after they travel some distance, the signals begin to weaken 
and must be reamplified through a repeater. 

For distances of more than ten feet, the serial method is the 







RG. 6— A TRACTOR-FEED MECHANISM allows continuous-form paper to be pulled through Ihe 
printer evenly without slipping (rom sloe to side. Thus. It allows long unattended runs. 



better choice While lower than parallel data- 

transmission, the error rate is much lower Furthermore, serial 

is missions will earn' for longer distances before needing 
reampllfkaiioii Transmission rates ranging from 1 10 to 19.200 
baud (bits-per-second) are possible, but must be compatible 
with the capabilities of the pni; 

Asynchronous transmission isn't the only type ol serial pro- 
tocol , though; there is alsi i synchronous transmission This type 
ol communication is fai more complex than asynchronous. The 
:m must know the exacl timing ol each data byte Vv hen a 
hronous protocol is used, the data flow is broken into 
blocks, with all the bits being sent at equal intervals 

he computer initiates the timing 
sequence bv inserting a series ol synchronization signals at the 
start of each data bl< Weekends w ith an erroi checking 

character. The clock-oscillators act to keep the tuning sequence 
very light. And, even il no data is transmitted are 

sent to fill each the liming chain nci 

Paper-feed systems 

Three diffe rem methods are used to move the paper through a 
printer. In the first method, known as friction feed tht 
pulled between Ihe platen and a set of pressure rollers, much as 
in a typewrite! \\ hile it's a simple, trouble-free metho 
ihe time an be bothersome be ilignment 

problems That is especially; true when ntinuous-form 

papei. which tends to skew (slip ■■ 

With tractor feed, used on the printer shown ii setol 

adjustable sprockets engages perforations ai thf 
paper. A gear train, driven b> a motor, turns the sprockets 
which, in turn, pull the papei through the punier line In li 
Usually the tractors (sprockets) are moveable, an feed 

printers can accommodate paper of any width Most tractor-feed 
printers can also use plain paper, a sheet at a tin 

Pin feed is similai -t into the 

platen ai eithei end fits into perforations in the paper to keep it 
aligned. While that system solves alignment problems, u does 
limit you to single paper-width. 



Other considerations 

There are several other factors that you should take into 
account when looking for a printer. Consider the amount of 
noise the printer makes. Impact printers are generally rt< 
than dot-matrix printers, but the sound produced by the latter 
type can sometimes be very itTiiaiing Il ihe sound a printer 
makes is loo obtrusive, it can make working around the printer 
uncomfortable, and can contribute t 

Consider, too. ihe speed at which the printer runs A slow 
printer will tie up your microcomputer foi long periods, render- 
ing il useless for Other tasks unless you add a buffering print- 
spooler that accepts data from the computet almost instantly, 
and feeds il to the printer as required, thus returning control of 

mputerloyou. Also, remember that a bidirectional i 
will operate somewhat more quickly than one that has lo do a 
carriage return after each line 

Bear in mind the length of the lines yon will he printing; don't 
buy a printer with loo narrow a platen. For documents on 
standard 8V4 x 1 1-inch paper, an 80-column pnntci 

nme applications ma column printer Mso 

consider the typefaces you will need, and the graphics capabili- 
ties of the machine. And. consider the type of paper you u 
using (single sheets or continuous form) and iunt of 

attention the printer will need while in operalion 

Finally, a word about prices Like the p 'ther 

microcomputer peripherals, those oi pru been drop- 

ping. A couple of vl wasn't unusual i letter- 

quality, solid-character printer costing in 
the better-quality dot-matrix printers selling lor over M(MH> 
Toda] sible lo buy a letter -quality printer lot well under 

SI 000. Furthermore, dot-mati with grapl 

lites were priced in the SI 500 range only two years agi 
the same features can be lound in primers costing heme*, i 
andSHHM) 

If you put to use the information that's been presented here, 
finding the printer you need should become a much less difficult 
task than you may have imagined u would be R-E 
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MOST FAMILY AND SMALL-BUSINESS USERS OF PERSONAL COM- 

puters eventually discover thai there's a lot more to the world of 
computers and information-processing than software they can 
write or purchase. For those who need it, there are the com- 
mercial data-hanks thai wjll provide up-to-the-minute informa- 
tion on just about anything, as well as "community bulletin 
boards" — usually run by hobbyists — that will keep you up to 
date on the latest developments in' personal computing. 

Then there's customized software to share. You might have 
written a program (or data) you'd like to share right now with a 
friend on the" other side of town . Or maybe he has some new 
software he'd like to share with you. 

Ifyou're tired of killing a lot of time at the bank every payday . 
waiting in line to deposit your check and pay your bills, some 
banks will now allow you to handle all of your banking chores 
from the comfort of your home using your personal computer, 
( And if the banks have their way, in a few years you won't have 
the choice: all banking will be done through some form of 
personal computer — but that's a whole other story.) 

The key to the world of personal computer communications is 
a modem (MOdulator/D£/Wodulator) — a device that permits 
computer and terminal communications over a voice-grade tele- 
phone circuit. It does so by converting youreomputer'selectric- 
al signals to audio tones that can be efficiently handled by the 
telephone system. Conversely, ihe modem converts received 
audio tones back to electrical signals thai are understood by > our 
computer. 

Modems 

There are several kinds of modems in current use. The type 
generally used for communicating through the dial-up telephone 
system is called "Bell-System-103-coiTipatible."' which means 
that it uses the same protocols ( standards ) as the modem that was 
provided by the Bell System when that company had a monopo- 
ly on data exchange over most of the telephone lines in North 
America. 

A Bell- ! 03-compatible modem can transmit and receive data 
at rates of to 300 bps (JSits Per Second), which also happens to 
work out to be the "baud rate." because for data transmission, 
the bit rate equals ihe baud rate: 1 10 bps is 1 10 baud. 300 bps is 
300 baud. etc. 

While there are modems capable of transmitting and receiving 
more than 300 bps. they require specially equalized telephone 
circuits or dedicated lines and are presently not worth the ex- 
pense for personal-computer use. It often can lake several yean 
just to pay off the difference in cost between a Bell- 103- 
compatible modem and a high-speed modem, assuming you can 
get convenient access to a telephone circuit that will handle more 



than 300 bps efficiently. Because of that, we will concentrate 
mainly on Bell- 103 compatible modems. 

The first modems were rather simple devices as they were 
most often used to connect terminals — usually teletypewriters 
such as the Model .?i — through the dial-up telephone system to 
large mainframe host-computers. The most common type used 
was the acoustic-coupled model (we'll gel to why shortly), the 
type with two large rubber cups into which the user places the 
telephone handset after dialing up another computer or terminal. 
Thai type of modem is still popular today; let's take a closer look 
at it. 

One cup contains a small speaker, the other a microphone. 
When the telephone handsel is sealed in the device, the hand- 
set's microphone is opposite the speaker, while the receiver 
(earphone) is opposite the modem's microphone. The modem 
itself is connected to the terminal or computer through a "stan- 
dard" electrical connection, called an RS-232C interface 
(usually shortened to simply RS-232), or a 20-mA current loop. 
When an RS-232 interface is used, all signals are represented as 
variations in voltage level. In the case of the 20-mA current 
loop — the original "standard" for teletypewriters — the data is 
represented by the make/break sequence of a reference 20-mA 
DC curreni. Many early personal computers provided a 20-mA 
current- loop output because almost all commonly available 
modems could accommodate the 20-mA connection: not all 
were cquiped to handle an RS-232 signal. 

Electrical signals from your computer or terminal are con- 
verted by the modem to audio tones that arc fed to the internal 
speaker and passed on to the handset's transmitter (mic- 
rophone). Audio tones arriving over the telephone from another 
computer are picked up by the modem's microphone and con- 
verted to electrical signals. 

Making the connection 

The usual procedure for getting your terminal or computer 
hooked up to the remote computer or terminal is to first use a 
rotary or Touch-Tone telephone to call the remote. When the 
user hears the "carrier" tone from the remote computer, he 
inserts the handset in the modem's cups. When the modem 
senses ihe carrier, it turns on its own carrier, thereby informing 
the remote computer that the communications link has been 
established. 

To make certain that every terminal can communicate with 
every computer, all Bell-103-compatible modems use exactly 
the same protocols. In the early days, because the remote ter- 
minal usually originated the "call," its modem was called an 
originate modem: it transmitted data at frequencies of 1 270 and 
1070 Hz. Since the host computer answered the call from the 



as called an answer modem Tin. an! 

dataal (requen id 2025 Hz. 

When, as often is the case today, the communications link is 
computer-to-computcr rather than terminal-to-computer, either 
nodem unless one is specifically de- 
signated as "the host:'" in that case, it is the one with the answei 

I In.- reason thai those earl) modems wereol theacousti< 
w.is ihat, at one time Rell would not allow anyone to connect 
directly to the telephone system without paving a siitl tariff lor 
some Miri ot protective device; acoustic modems have mi direct 
lion to the telephone lines. However . lor those who could 
afford the convenience, man) earl) acoustic modems also had 
ion For direct connection. For example. Fig. I sho* 
tec model 70lA coupler. Many of you will recognize the 
Omnitec as the workhorse ot Ihe early time-share computer 
s\ stems Though Ihe acoustic cups are plainl) e\ idem, there is 
also an iiuipiii jack uiJ switch lor a direct connection to the 
telephone system. .1- well as a monitor output jack, aselector for 
ml lull duplex operation, and connectors for holh a 20 mA 
input output. 

(null like a battleship, could probably serve as a 
in a how hug gale, and was known for relkii 
While news for many modern modems belittle 

utpling on the basis ot noise interference or mi- 
crophone distortion, bear in mind that acoustic couplers such as 
e were usuall) bolted to the sid which was 

known as a "Klunk« use it literati) "Klunked" away 

uousl) i What's nmiv. u was usuall) used in a room lull 
. el tt pnn ided dependable com- 
puter communications at maximum convenience, i In ease 
you're short ol funds, Ihosi re available 

on the surplus market I 550, depending on the model. I 

Full and half duplex 

Befott v. | mher, let's take time out to covet hall and 

full duplex this Whei 

terminal or a personal computer to communicate with 
computer, what you see on your video screen or printer is not 
our keyboard. The video is an "echo from 
the host computet that serves as a cheek on th i) path 

between you and that computer. If the echo display is not what 
you sent you can be reasonably certain there is trouble with the 
telephone circuit or ihe host computer, not your equipment. You 
check that quickly hv switching the modem to hall duplex lit 
ble). In half duplex your own signal is returned by the 
modem u> your video display; what you see is what you sent. 

i nfortunatel) you usuall) cannot use half-duplex with a host 
computer that is echoing for two reasons. Firstly . everything 



.ited. the video display will show your half duplex 
display and then the echo; the word 'HELP" would be displayed 

IHEELLPP Secondly, many terminals and computers 

seem i v" v. hen ihey must handle both the hall-duplex 

signal and the echo; it's sort oi like trying to speak while 

h headphones to your voice being reproduced 

wilh time delay from a tape recorder 

Unii! recently, most modems available to personal computer 
users were originate-only because it was assumed the user would 
only want to communicate with host computers or database 
systems (which are provided by a hosi computer). When it 
became obvious that users ol personal computers wanted to 
communicate w ith other personal computers, an instant market 
Was created for a combination answer/originate modem because 
in any communications link someone has to use an answer 

m— although it doesn't matter who it is. 

until a lew years ago modems were somewhat expensive. 

\ cheap originate-modem could run upwards of $150, 
while a manually-selected combination origiiiate'answer mod- 
em usually cost in ihe neighborhood of $300-5500. Through 

in technology, inexpensive integrated circuits, somewhat 

severe competition, and Bell losing the fight over whether they 

.aid all equipment that generates signals carried 

on the telephone circuits (the Carterfone case), the price of 

:n sharply reduced There is now a wide assort- 

meni ol modem equipment specifically designed and priced for 

i sonal computer user, wiih features ranging from the most 
basic to the most sophisticated. 

What's available 

Other than using a modular connector for modems that con- 
ned directly to ihe telephone system, no two manufacturers 
seem u> have the same idea as to what features should go into a 
modem intended for use with personal computers. Because of 
that, we'll lake a kiokal the various Features found in some of the 
most popular or generally available models. You can ihen select 
w hat features you need or want most for your particular compu- 
ter installation. 

We'll start ofl with one From Omnitec — the people who 
manufactured the 701 A Their latest effort is the model 912SAD. 
Ii is a direct-coupled originate •auto-answer modem with auto- 
matic telephone-silencing The modem connects to the tele- 
phone jack through a modular connector. The telephone, which 
formerly connected to the modular jack, now connects to a 
modular receptacle on the rear ol the modem. The computer 
connects to ihe modem through a "standard" DB-25S. RS-232 
connector. 

The unit can be switch-selected to function as an originate, 
manual answer, or auto-answer modem. Auto-answer means 




the modem literally "answers" a telephone call. When the 
phone rings the modem connects to the phone line and generates 
an answer carrier II it receives an answer-back currier from an 
originate modem, it establishes a communications link. If it does 
not. the modem disconnects itself from the line after approx- 
imate!) 20 seconds. 

In the manual -answer mode, the user selects the mode alter 
the telephone contact has been established lor example, if your 
friend calls you ai 3 in the morning bubbling about his latest 
ind insists you lake a download so you can try it im- 
mediately, yon simplj switch your modem to answer if all he has 
is an originate modem. On the other hand, if you are not 
enthusiastic about being disturbed in the middle of the night, you 
can leave your modem in the automatic mode. It will answerthe 
phone, and with the proper software lake the downlead auto- 
matically. All around, that is a very classy personal-computer 
operation. 

The automatic telephone-silencer works this way. You are 
originating a link to, say. The Source. You dial their phone 
circuit, and when The Source connects with its answer carrier 
you hear u in the phone. When the modem senses the answer 
carrier, which takes only a few seconds, it automatically dis- 
connects the handset — the receiver goes "dead. "'The modem is 
now connected directly to the line and the handset is dis- 
. led so that when u is sei in its cradle it neither goes "on 
(disconnected). n<?r generates a giitch in the data stream 

The unit has three front-panel LED's (see Fig. 2). One in- 
dicates when the system is in the t \i k mode— regular telephone 
use one indicates a modem carrier is being received, and one 
indicates data flow. There is no on-off switch. The disconnect 
can be loreed by a long or short space from the terminal, but few 
personal computers functioning as terminals can provide the 
proper space. Alternately, setting the terminal to the i 
mode can force the disconnect, but again, few personal comput- 
ers can simulate that type of disconnect. When we need a fast 
release of the modem from the line and can" I wait the 20 seconds 
lor the automatic disconnect, it's done by simply pulling 
the power plug from its outlet. A simple power-switch would be 
a lut more convenk 

\ si irrfewhal different approach to a direct-connect originate 
answer modem is the model UMI. a special version of the 
>i from the Microperiphera! Corporation. The 
usual Microconneetion modem has the standard RS-232 I/O; 
thai model is made to interlace directly with the data-bus con- 
nector on the back of the keyboard of the Radio Shack TRS-80 
Modei I computer as shown in Fig. 3. It eliminates the necessity 
of spending SlttO for Radio Shack's RS-232 interface. Even if 
you use the expansion interface for disk drives, the modem can 
still be connected to the keyboard's data bus connector along 



with the connection between the keyboard and ihc expansion 
interface And best ol all. that modem will work even with the 
4K Level I Model I — the necessary driver-software is provided 
on cassette tape. 

niewhat unusual feature is a set of jacks that allow you to 
conned a cassette recorder so that you can record signals for 
later playback directly over the telephone line. 

The rest of the features are more or less standard- There is 

manual on -off. manual selection of the originate and answei 

and voice data-mode selection — the data mode seizes 

the telephone line so you can hang up the telephone. Power and 

carriet in< inps arc provided. 

While we're talking about relatively low-eosi modems, let's 
take a look at some that use acoti ling. Modem versions 

of the old 701A are now available from several sour, 
shghth more than SI00. The bnlj substantial difference in 
operation is that the latest versions now provide for both origin- 
ate and answer operation. One slightly different modem of that 
type is the model MJF-1230 inductively coupled modem from 
MM Enterprises, a company relatively unknown in computer 
circles hut with a long track record in aniatem radio Their 
contribution to modem technology is to use inductive coupling 
io receive the incoming signal. Supposedly that reduces 
ambient-noise interference. However, since we've never had 
problems with ambient-noise interference, even with an aeous- 
uplef sitting on top pi a teleypewriter, we can't be certain 
that inductive coupling is of any extra value Essential!) , the 
lerforms like a standard originate/answer accoustic mod- 
ifier features include lull hall duplex selection. TTL and 
CMOS I (i in addition to standard RS-232 (thai should appeal to 
computer experimenters), and cassette recorder [ pons that let 
you record incoming oi outgoing signal 4) 

Moving up in price, we find some high-technology modems 
such as the Novation Auto-Cat, a miniature originate answer, 
auto-answer modem that is directly hooked up to the telephone 
line through a modular connector. The computer I/O is through a 
standard RS-2.V2 interface. 

Instead of mechanical switches, that modem uses a 
membrane-switch front panel to select originate or answer op- 
eration: the front panel also features three LED indicati 

A mi si. i front-panel switch clears the unit so that you can 
select the operating mode. For example, to originate a transmis- 
sion, first the ki st i switch is depressed. Next, the remote 
computer is called on the regular' phone, and when the answer 
carrier is heard theoRio (oi iginatc) sw itch is depressed and the 
phone is hung up The modem seizes the line when switched to 
okk.. The same procedure can be used for manual answer 
between two personal computers, oi the answer connection can 
he controlled by the terminal through the dtr (Data 7'crminal 




'IG. 3— THIS SPECIAL MODEL of the Micraconnectian, the model UM1 
from the Microperiphera! Corporation, works with the Radio Shack TRS-BO 
Model I and eliminates the need lor the HS-232 expansion interface. 



FIG. 4— IN ADDITION TO Inductive coupling, some of the extra features 
lound on the MFJ-J230 modem from MFJ Enterprises include TTL CMOS 
and cassette-lape I 0. 
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FIG. 5— A REAR-APRON SWITCH on this Auto-Cat from Novation lets you 
choose between normal operation and one of two test modes. 



rignal mi RS-232 pin 20. In the auto-answer mode, me 
oclem automatii a and connects to the line when ihe 

plume i 

lln has some interesting 

shown iron is used to 

i\i . \i . and ni operation When set to -\i (mean- 

ied-out, and the 
modem-.'-- output is returned to the input so that the display 

ing problems on the 
; the comn >u cheek out in 

a know that your terminal tor compute! 
modem are working all ri 

The i )t. mi ipback i is a remote check . 

All data received is looped back to the remote station for veri- 
ii operator is required at the remote station > 
The modem "bails mething goes wrong. 

•mlts m iin almost instantaneous disconnect. 
| the computer causes an in- 

stantaneous disconnect Failure to gel an answer-back carrier in 
il produce a disconnect in IS seconds 
ei modem when in the ori 

mode ncct in It) seconds 

operating features are more or less common to 
other modems within the same general price range. Foi 
: outfit that's been around pel 
computing a long time, has a model called the Auto-Link 300 
that has very similar lean. 

imewhal unusual mi • Signalman from An 

which is priced arroundSlOO It is a dircct-connect manual-dial 
answci originate modem with automatic operating-mode selec- 
tion h comes up in 

"hear"the carrier from an answei modem it switches to the 
answei mode and transmits an answer carrier. The m 
on!> be used with a modular telephone having a plug-in handsel 
flic handset plugs into the modem, and the modem plugs into 

lephone's handst hen the modem 

the telephone can be used normally; when switched K 

ted and the modem | nne." The 

unit is powered by an internal si-volt battery or an optional AC 
adapte ulablc with an RS-232 conn pecial 

cables m to the I and most com- 

modoi mputers. Cables are also available lot the 

Instruments II 99/4A int< 
nany users, however, the ultimate modem for pel 
computers lias been the D.C Hayi i, which is 

tie m a standard RS-232 configuration foi somewhat un- 
it version 
computers The unit has its own 

nects direct!) to the telephone line through a modular 
connector and n< 

nil! functions, including the dialing, is done directK from 
imputer keyboard Howevei . there il 



FIG. 6— ALTHOUGH SMALL ENOUGH TO FIT under a telephone, you don't 
need one to use the Smart Mod em I rem D.C. Hayes: all dialing Is done from 
the computer or terminal keyboard. 



phone connector on the back ol the dc\ ice When the modem is 
connected to the telephone jack, the phone connection u 
mined to th the modem In fact, the modem is specifi- 

callydi ;o that they 

become an "integral unif ' as shown in Fig. d 

There are no mode switches, because, ihing else, 

mode selection is done from Ihe keyboard Othei than a power 
switch and a vohmi. ■< a built in speaker, 

there are no controls The operating status, test, and checks are 
indicated by seven fronl II indicate 

An internal speaker allows ih nonitoi the telephone 

circuit to he ne, ringing, and the answer When the call 

i b\ a carrier, ihe carrier is heard brielK and then the 
speakei is automatically muted lor the remainder of the si 

the operating parameters are programmable through 
the keyboard 1 1 ither pulse i sim 

uiatei! lialing, or a combination of ihe 

uJi as pulse di; ter and then controlling the 

computer with Touch-Tone signals You can set how man 

quired be I' he line 

(fromO io 255 1. how long to watt after a ri the modem 

,ou want the 'iSCIlescap 
\S("II v.i 1 return, line teed, and 

-pace, time delay foi dialing to accommodate "dial 9*' 
ide calls Horn an ol ng nine i 

swerback carrier before disconnecting Irom the line, echo on 
and off. loopbar I tie default parameters can be 

L'ured through a DIP selector-switch thai is accessible when 
ront panel is remove 
The operating features ol ihe SmortModem are simpl 
extensive ti here; hut though extensh 

n is unsually cas\ to use The only difficulty, il it can be 
called that, is that few itrate n adequate- 

■ tried [wool ihe largesi local computci shops and 
lone of the either knew what th ulking 




FIG 7— The SMARTMODEMS OPERATING PARAMETERS Can be Sel from 
the keyboard or through the useol this DIP switch; the switch Is concealed 
behind Ihe Iron! panel of the device. 



TABLE 1— DIRECTORY OF INDEPENDENT MODEM MANUFACTURERS 

Modems are available from computer manufacturers, and also from many independent manufacturers, 

such as the ones listed below. 



ANCHOR AUTOMATION 
6624 Valjean St. 
Van Nuys.CA 91406 

ANDERSON JACOBSON 
521 Charcot! Avenue 
San Jose, CA 95131 

APF ELECTRONICS, INC. 
1501 Broadway 
New York, NY 10036 

BIZCOMP 
Box 7498 
Menlo Park, CA 94025 

HAYES MICROCOMPUTER PRODUCTS 

5385 Peachtree Corners East 
Norcross, GA 30092 

LEXICON CORPORATION OF MIAMI 

1541 NW 65th Avenue 
Plantation, FL 33313 



UVERMORE DATA SYSTEMS 
2050 151st Place NE 
Redmond, WA 98952 

MFJ ENTERPRISES, INC. 
921 Louisville Rd. 
Starkville, MS 39759 

THE MICROPERIPHERAL CORP. 
2643 151st Place NE 
Redmond, WA 98052 

MULTI-TECH SYSTEMS, INC. 
82 Second Avenue SE 
New Brighton, MN 551 1 2 

NOVATION 
18664 Oxnard St. 
Tarzana, CA 91 356 

OMNITECH DATA 
2405 South 20th St. 
Phoenix, AZ 85034 



QUEST ELECTRONICS 
P.O. Box 4430E 
Santa Clara. CA 95054 

RACAL-VADIC INC. 
222 Caspian Drive 
Sunnyvale, CA 94086 

RIXON, INC. 

21 20 Industrial Parkway 
Silver Springs, MD 20904 

TNW CORP. 
3351 Hancock St. 
San Diego, CA 92110 

US ROBOTICS 

203 N.Wabash. Suite 1718 
Chicago, IL 60601 

UNIVERSAL DATA SYSTEMS 
5000 Bradford Drive 
Huntsvilie, AL 35805 



turned lo sell us the Apple model t 
Heaihl imputer, ll you warn informal ton on the 

H 
d onlj on ihi' liiulilif.'" .il modem 

ilures. When you shop lot 
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youi own mm you're sure to see many more (for your con- 

'i manufacturers — sec Table 1). 

kine ai the features of the modems listed here, you'll be 

iu need or want before you gel to 

nil order R-E 
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of being 

"only a serviceman" 

or 
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Decide to be a GET 
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D^ltaJ ElectroacKit 



^ A PRACTICAL DIGITAL 
ELECTRONICS KIT FOR 
LESS THAN $40 I 
Suitable for Beginners 

Meet the challenges of today's incredibly rapid changes 
In electronics quickly and easily. This innovative kit 
Is as exciting as the circuits you build and explore. 



Learn the wonders of digital electronics and see how 
quickly you are designing your own circuits with Ihe 
SUPERKIT which contains: 

Seven TTL integrated circuits, breadboard, LED's, and 
all the DIL switches, resistors, capacitors and other 
components to build Interesting digital circuits; plus 
a very clear and thoroughly tested instruction manual. 
This course teaches Boolean logic, gating, ft-S and J-K 
flipflops, shift registers ripple counters and half adders. 
You will learn about fault finding, improvisation and 
sub-system checking and the manual asks plenty 
of questions, bui never leaves you stuck for an answer. 
You don't even need a soldering Iron! Using the same 
breadboard you may construct literally millions of 

different circuits ,,.,..,.. — $39.95 

Order one of our written Courses to complement 
your SUPERKIT. 

Digital Computer Logic & Electronics - An introduction 
to digital electronics designed specifically for the 
raw beginner. If you're just starting with Digital 

Electronics this is the Course for you $13.95 

DIGITAL COMPUTER DESIGN - A totally revised and 
updated Course using the programmed learning system. 
This book is not Intended for beginners but is ideally 
suited to engineers, technicians and hobbyists who 
want to know more about digital electronics $1 7,95 



TO ORDER BY MAIL 
Just send your check or money order 
to the address below. Make sure you enclose your 
address and specify which Courses you a*e ordering. 
PaymenE must be in US Dollars drawn on major 
US Bank Mass. Resldenis add 5% sales tax r 
Company Purchase Orders also accepted. 

PHONE ORDERS FREE 
To order by phone call (6171 664-3657 with your 
credit card Information. II won't cost you a dime, 
because we'll deduct the cost of the call from the 
cost of the Courses you order. 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're not 
completely satisfied, simply return your order within 
30 days. We'll send you a full refund. 

AIR MAtt 
The prices shown Include surface mall postage. For 
Airmail shipment please write for additional cost, 
specifying Courses to be ordered. 



CAMBRIDGE 
LEARNING Inc. 

1 Judith Drive, North Reading, MA 01864 
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Increase RAM, add color 
and/or high-resolution 
graphics, and even add a 
second CPU to your system 
with one of these add-on 
accessory boards. Here 's a 
look at what's available and 
what they can do, 

MARC STERN 



BACK AT THE DAWN OF THK PERSONAL-COMPUTER AOE, C1R< * 

1975. a company named MITS introduced ihe first true personal 
computer— the Altair 8800. An interesting facet of that comput- 
er's design was that its circuitry was built on several boards and 
those boards were electrically connected to each oilier through a 
wiring structure called a bus. 

What exactly is a bus? Simply staled . it is a group of wires that 
carry all of the signals from all of the boards throughout the 
computer. The importance of that is that all the signals from all 
the various parts of the computer — memory, processor, video, 
etc. — are available at any point along the bus: to access those 
signals, all you need do is lap into it. The cleanest . and most 
useful way to do that is to insert a card connector into the bus 
Then, whatever circuitry that you want to have access to die 
signals on the bus is simply mounted on a PC board that slips into 
the connector. Often those card connectors are all mounted on a 
single PC board called a motherboard. 

Using some type of bus structure allows your system max- 
imum tlexibiliy because upgrading or modifying it is greatly 
simplified. If you want more memory, better graphics, a direct- 
connect modem for telecommunications, or even a second 
microprocessor, all you need do is slip in an add-on board into 
one of the connectors 

The bus developed by MITS for their Altair MOO is now 
known as the S-100 bus; it is the most widely used bus sti 
for microcomputers. Thai doesn't mean, however, that it is the 
only one. Another popular bus is the SS-50 used in computers 
from Gimix, Southwest Technical Products, and oth< 
popular computers, such as the Apple II, Zenith Z-89 (also 
known as the Heath H-89), Radio Shack's TRS-80 Model It and 
Model 16. and the IBM PC for instance, also arc bus oriented but 
use their own type of bus structure. That means an accessory 
card for an Apple computer won't work in an IBM PC. and vice 
versa. And, not all S-100-bus boards will work on every S- 100- 
bus machine. Although a formal standard exists, not all compa- 
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nies adhere to it and that can sometimes lend to problems. Thus, 
you buy any accessory board, make sure that it will run in 
your machine. 

Memory boards 

One of the most popular types of accessory board is the 
memory board. That should come as no surprise, however, since 
no matter how much memory your microcomputer has, it never 
seems to be enough. It always seems that sooner or later even 
64K of RAM just isn't able to handle the tasks you want to do. 
The answer, of course, is to add more RAM. That 's easy enough 
to do. particularly for users of 16-bit machines like the IBM PC. 

A 16-bit machine, by virtue of its having 24 address lines, 
can. in theory, access over \ 6 megabytes. In general, however, 
most memory boards feature a maximum of 256K, although 
we've seen a couple of boards sporting 51 2K and one with 
576K. Thus, d you're running a 16-bit microprocessor, all you 
need do is select a board with as much memory as you need or 
can afford, and slip it into one of the edge connectors. 

Actually . ii's not quite that simple. IT you just slipped the card 
in and did nothing else, the added memory would never be used 
simply because the microprocessor would not even know that it 
u as there. Every byte of memory in the computer has a specific 
address. Before the accessory board is added, the computer is 
configured so that the microprocessor knows thai all the RAM 
memory lies between two addresses. It will not attempt to store 
data at a memory iocaiion outside those addresses because, al 
ts lai as the microprocessor is concerned, there is nothing 
there. Thus, before the memory can be accessed, a couple of 
DIP switches must be reset assigning the new RAM a starting 
address within the computer's memory. 

An S-bil mici r, on the other hand, has just 16 

address lines, which means, at least in theory, that the most 
memory n can address is just a bit more than 64K. In reality, 
however, even S-bil machines can access much more, but to do 







INTERFACE BOARD, model AIO-II from SSM Microcomputer Products, 
provides the Apple II with a full lunctton. highly flexible serial'parallel 
Interlace. 

thai you've goi 10 play a few tricks on the system. One common 
hick iv to use a technique known as bank select When that is 
dime, the memory is assigned to an I/O port and ail of the data to 
and from thai hoard is up- and downloaded through that port. 
Hobbyists with 8-bit machines have been known to run as much 
as a megabyte ol RAM 

Let's now take a look at some of the memory hoards current]) 
available. Turning first to a 16-bit machine, in the relatively 
short time since its introduction, the IBM PC has become one of 
the best supported machines in the industry. Among its nice 
features are provisions lor easy expansion — i.e.. the machine 
provides live card-connectors lot easy installation of accessory 
boards. Memory hoards lor that machine are available from 
Microsoft. Microtek, Davong. Qubie Distributing, Aegis Sys- 
tems, Seattle Computer, Quadram. Vista, and others. Prices 
vary from less than $250 to over $1700, depending on memory 
capacitv, manufacturer, and supplier. In addition, many of the 
boards offer more than just memory expansion. The Quadboard 
from Quadram. for example, also offers a elock/calander, 
parallel-primer I/O, and an RS-232 interface. 

The S- 100 bus allows for up to 24 address lines, so either 1 6- 
ot S-bit computers can use that hus structure. Pick up an issue of 
almost any computer magazine and you'll see dozens and doz- 
ens of ad veil i seme nts lor S-100 boards, and prominent among 
them are memory hoards of all capacities. Memory boards for 
S-iOO-bus machines are available from Intercontinental Micro 
Systems. Electronic Control Technology, Inc. Netromcs. 
Memory Merchant, and Lomas Data Products to name just a 
very lew . Boards for SS-50 systems are a little harder to find, but 
are available from several sources, including Gimix 

The Apple II is among the most popular 8-bit machines on the 
market. As it too features a user-accessible bus for easy expan- 
sion, there are a variety of accessory boards, including memory 
boards, available for it. Most of those are 16K boards for 
upgrading die 48K machine to 64K, A few boards, however, 
offer as much as 128K. One extremely interesting board is the 
Bubble Memory Disk Emulator from MPC. As the name in- 
dicates, it is a bubble memory (featuring I28K of storage) that 
attaches to a disk 1/O-port and takes the place of a disk drive. 
Bubble technology is ideal for such an application as i! is 
non-volatile— if power is removed from the device, the contents 
of the memory are not destroyed. More conventional memory 
boards are available from many suppliers including Advanced 
Logic Systems, Microtek. VVesper Micro Systems. Saturn Sys- 
tems, and Davong 

Microprocessor boards 

( Ine ot the few serious drawbacks of the Apple I! is thai its 
microprocessor is a 6502. Although that is a fine microprocessor 
in its own right, some of the best 8-bit operating systems, and 
some of the best 8-bii software, are designed to be run on a Z80 
microprocessor. But that doesn't mean you're out o( luck. 
Several manufacturers, such as Microsoft and Personal Compu- 
ter Products make accessory boards with that CPU for the Apple 




. HtS PRINTER INTERFACE, the Gmppler i- from Orange Micro, can add 
many printing features lo the Apple computers. 



computer Simply install one ol those boards in yom machine, 
and you can run ( PIM, Wordstar. dBASE II, and any other 
Z80-'based software with no difficulty Boards with other mi 

Mich as the 16-bit 8088 (used in the IBM P( 
also available. 

A variety ot microprocessor hoards are also available loi 
S-100-based machines Those machines are designed to run 
usingjusl about any 8-hilor 16-bitmieropn • user needs 

only" to select a board with the microprocessor he wants to run 
and' install it. Also note that several manufacturers make dual 
microprocessor boards — most often incorporating an 8-bit and 
16 bit microprocessor. Cromemco and Radio Shack, foi ex- 
ample, make hoards that contains both a MC68000 16-bit in 
processor and the 8-bit ZKlt, Radio Shack's board is sold as part 
of an upgrade kit for their Model II. With lhal upgrade, the user 
all of the advantages of the new TRS-NOMoth-1 16, includ- 
ing the ability to run both 16-bit Model 16 and 8-bit Model U 
soli ware. Cromemco's board is for S-100-bus systems 

Graphics boards 

Another popular type of accessory board is the graphics 
board. Those are popular for a number of reasons, but primarily 
because few users are satisfied with the graphics capability ol 
their machine as supplied. For instance, some offer only 
monochrome displays, others offer only a 40-column (or even 
smaller) display, while others lack an interface lhal w ill allow il 
to be used with an RGB monitor. Boards to solve each of those 
problems arc available from a variety of sources 

Most graphics boards for the Apple // are intended lo provide 
an 80-column display forthai machine. As supplied, the Appli 
display is just 40-columns. hardly adequaie for some applica- 
tions such as word processing. Most of those cards also allow the 
display of upper- and lower-case characters. 

Although they're a little harder to find at times, there are 
many boards on the market designed to bring color graphics to 
ihe Zenith ZH9\ as supplied, those computers can generate 24 
lines * 8(1 characters on a built-in monochrome display. Typi- 
cally, the accessory boards provide good resolution (256 x 192 
pixels) and have l'5-eolor capability: of course, you'll need to 
use a separate color monitor. Some sources for boards 
Heath/Zenith computers include Kres Engineering. Mako Data 
Products, and New Orleans General Data Services. 

Turning to S-100 based systems, there are several hoards on 
the market that allow you to generate some rather impressive 
graphics. One of those boards, ihe Mierbangeb from Scion, can 
produce a 512 x 4K0 pixel monochrome display. As to char- 
acter generation, it can display 40 lines x 85 characters of text. 
To add color capability more boards are added, each generating 
own monochrome "transparency." The output ol the boards 
are combined by the color mixing board. If eight boards are 
used . the maximum that can be handled by the system, an image 
with 255 colors could be generated, An advantage to this type of 
graphics generation is that colors can be easily added or deleted 
without otherwise affecting the image. 
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ACCESSORY BOARD SUPPLIERS 








Adisa Corp. 


Godbout Electronics 


Memory Merchant 






Box 1364 


Box 2355 


14666 Doolittle Dr. 






Palo Alto, CA 94301 


Oakland Airport, CA 94614 


San Leandro, CA 94577 






Advanced Digital Corp. 


GSR Computers 


Memory Technologies Inc. 






12700-B Knott St. 


60-10 69th St. 


25 Main St. 






Garden Grove, CA 92641 


Maspeth, NY 11378 


Twelve Mile, IN 46988 






Advanced Logic Systems 


Hayes Microcomputer Products 


Memotech 






1 1 95 East Arques Ave. 
Sunnyvale, CA 94086 


5835 Peach! re e Corners East 


7500 West Yale Ave., Suite 200 






Norcross, GA 30092 


Denver, CO 80227 






Aegis Systems 
202 W. Bennett St. 


Hurricane Labs 

51 49 Moorpark Ave. 


Microcomputer Business Indus- 
tries Corp. 






Saline, Ml 48176 


San Jose, CA, 95129 


1019 8th St. 
Golden, CO 80401 






Antex Data Systems 
2630 California St. 
Mountain View. CA 90404 


Independent Business Systems 
5915 Graham Ct. 
Livermore, CA 94550 

Indigo Data Systems Inc. 


Micro Intercontinental Systems 
Corp. 

1733 S, Douglass Rd. Suite E 
Anaheim, CA 92806 






Apparat Inc. 


100 E. NASA Rd. 1 








4401 S. Tamarac Pkwy. 


Suite 107 


Micromint Inc. 






Denver, CO 80237 


Webster. TX 77598 


561 Willow Ave, 
Cedarhurst, NY 11516 






ASAP Computer Products 
1198 E. Willow St. 


Intercontinental Microsystems 

Corp. 

1733 S. Douglass Rd. 

Anaheim, CA 92806 


Microsoft Corp. 






Signal Hill. CA 90806 


10700 Northrup Way 
Bellevue, WA 98004 






AST Research Inc. 










2372 Morse Ave. 
Irvine, CA 92714 


Intermedia Systems 

10601 South De Ansa Blvd. 


Micro Synergy 
1327 Whiteacre Dr. 
Clearwater, FL 33516 






Axlon Inc. 

170 North Wolfe Rd. 

Sunnyvale, CA 94086 


Cupertino, CA 95014 

Intex Micro Systems Corp. 

755 West Big Beaver Rd. Suite 1717 
Troy, Ml 48084 


Microtek 

9514 Chesapeake Dr. 

San Diego, CA 92123 






Cactus Technology Inc. 




Mosaic Electronics 






3024 North 33rd Dr. 


JC Systems 


Box 748 






Phoenix, AZ 85017 


1075 Hiawatha Ct. 
Fremont, CA 94538 


Oregon City, OR 97045 






California Computer Systems 




Mountain Computer 






250 Carribean Dr. 


John Bell Engineering Inc. 


300 El Pueblo Rd. 






Sunnyvale, CA 94086 


1014 Center St. 

San Carlos, CA 94070 


Scotts Valley, CA 95066 






Chrislin Industries 




MPC Peripherals Corp. 






31352 Via Colinas 


Kres Engineering 


9424 Chesapeake Dr. 






Westlake Village, CA 91362 


PO Box 17328 
Irvine, CA 92713 


San Diego, CA 92123 






Co mem co 




Netronics 






280 Bernardo Ave. 


Legend Industries Ltd. 


333 Litchfield Road 






Mountain View, CA 94040 


2220 Scott Lake Rd. 
Pontiac, Ml 48054 


New Milford.CT 06776 
N.O. General Data Services 






Computer Peripherals 

1117 Venice Blvd. 
Los Angeles, CA 90015 


Lomas Data Products 
729 Farm Road 
Marlboro, MA 01752 


7230 Chadbourne Dr. 
New Orleans, LA 70216 

Orange Micro Inc. 






Davong Systems Inc. 


Macroilnk Inc. 


1 400 North Lakeview 






1061 Terra Bella Ave. 


1 1 50 East Stanford Ct. 


Anaheim, CA 92807 






Mountain View, CA 94043 


Anaheim, CA 92805 


PDS Universal Inc. 






Daystar Systems Inc. 

10511 Church Rd. Suite A 


Macrotech International Corp. 
221 33 Cohasset St. 


2630 Walnut Ave. Suite G 
Tustin, GA 92680 






Dallas. TX 75238 


Canoga Park, CA 91303 


Personal Computer Products Inc. 






Dual Systems 
2530 San Pablo Ave. 




1 6776 Bernardo Center Dr. 






Magnolia Microsystems 
2264 15th Ave, W. 


San Diego. CA 92128 






Berkeley, CA 94702 


Seattle. WA 98119 


Persyst 
15801 Rockfield 




o 


Electronic Control Technology Inc. 


Mateo 


Suite A 




cr 
i — 


763 Ramsey Ave. 


427 Perrymont 


Irvine CA 92714 




o 


Hillside, NJ 07205 


San Jose, CA 95125 






UJ 






Precision Technology Inc. 




UJ 


Glmix 


Mako Data Products 


Computer Products Div. 




6 


1337 W, 37th Place 


1441-BN. Red Gum 


2970 Richards St, 




Q 

< 

rx 


Chicago, IL 60609 


Anaheim. CA 92806 


Salt Lake City, UT 841 1 5 















ACCESSORY BOARD SUPPLIERS 



Pure Data Ltd. 
950 Denison St. 
Markham, Ontario. Canada L3R 3K5 

Qubie Distributing 
918 Via Alondra 
Camarillo, CA 93010 

Quadram Corp. 
4357 Park Drive 
Norcross. GA. 30093 

Ran a Systems 
20620 South Leapwood 
Carson, CA 90746 

Renaissance Technology Corp. 
1070 AShary Cir. 
Concord, CA 94518 

Saturn Systems Inc. 
PO Box 8050 
3990 Varsity Dr. 
Ann Arbor, Ml 48107 

Scion 

12310 Pinecrest Rd. 

Reston, VA 22091 

S.C. Digital 

Box 906 

1240 N. Highland Ave. 

Suite 4 

Aurora, IL 60507 



Seattle Computer 
1114 Industry Dr. 
Seattle, WA 98188 

Sierra Data Sciences 
26112 Lorain Ave. 
Fairview Park, OH 44126 

Sigma Designes Inc. 

1400 Coleman Ave. F23 
Santa Clara, CA 95050 

Sigma Designs, Inc. 
3866 Eastwood Cir, 
Santa Clara, CA 95055 

Sonic Micro Systems 

1500 N.W. 62nd St. 

Ft. Lauderdale, FL 33309 

Southwest Technical Products 
219 W. Rhapsody 
San Antonio, TX 78216 

SSM Microcomputer Products, Inc. 
2190 Paragon Dr. 
San Jose, CA 95131 

Static Memory Systems 
401 State Bank Center 
Freeport, IL 61032 

Systems Group 

1601 W. Orangewood Ave. 

Orange, CA 92660 



Tara Computer Products 
3648 Southwestern Blvd. 
Orchard Park, NY 14127 

Tarbell Electronics 
950 Dovlen Place 

Suite B 

Carson, CA 90746 

TK Engineering 
Box 1936 
Corona, CA 91720 

Videx Inc. 

897 N.W. Grant Ave. 

Corvalis, OR 97330 

Vista Computer Co. Inc. 
1317 E. Edinger 
Santa Ana, CA 92705 

Votrax Speech Synthesis 

500 Stephenson Hwy. 
Troy, Ml 48084 



VR Data 

777 Henderson Blvd.. 
Folcroft. PA 19032 
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Wesper Micro Systems 
3188 Pullman St. 
Costa Mesa, CA 92626 



Final!) . tin uest resotuli 

ble, Boards that provide R-G-B outpul 
ack them are available from a ' man- 

Printer Interface boards 
While there are a great man) boards on the market whosi 

parallel interface foi use with a 
printer, there arc a couple ol I 

thai do quit ie is the high-resolution ::taphics 

interface, an example ni which is the Gmppter ■* from Orange 
rii.it board interfaces an Apple // (or /// with additional 
software) with an) one ol Among its 

of providing high-resolution screen 
dumps to your piiiiiei 

Another popular type of printei interface Hoard is the sp 
or bultei It- prim;' to allow Ihe computer to 

performance task while printing is going on. Ifyou've ever just 
sat around length) printout, you can imag- 

ine why thai type oi board is in demand. 





FLOPPY DISK CONTROLLER, model UFDC-1 from GSR Computers. Is 
capable of connecting up to tour (loppy-dfsk drives to an S-100 system. 



Miscellaneous boards 

We've onl) touched on a few types of accessor) bi 
available A quick look through almost an) computer magazine 
will quickly reveal thai there is a board lor jusl aboul 
function kmong the other populai l) modem boards, 

er boards ' and 

EPROM-programmer boards, and instrument-controller 
It is also possible to comb' ! functions in a 

single board, an example m's Qmidboard . 

In addition, while we've been concentrating on boards foi 
bus-oriented systems a- those types ns allow foi ihe 

easiest expansion, boards are lilable lor non-bus 

oriented systems The majoi problems with some ol thi 
installation— while some simp; existing boards in a 

machine, others require some modifications to (he computer 
All of the types of boards mentioned in this article will help a 
siier user get the mosi possible computing power out 
■ it Ins system al a relatively low cost Still, then 
problems of which you should be aware First, it's necessary to 
check the power requirement ol any hoard you may be consider- 
ing If your intercomputer is already on the ragged edge of its 
power-providing capability then it's likely that any additional 
expansion boards will send il over the edge. In lhat event, the 
alternative is to "beef-up" your com] 
Another potential problem thai could be caused by adding a 
hoard is heat production If your computet is already running 
hot. addii; board may ju.st push il ovei ihe brink to 

self-di i the system is incapable ofhandling the heat If 

your sysiem is running hot, it is best to add a cooling fan or 
upgrade an existing one In fact, if your system is running hot. 
it's best to do that whether or not you're adding another board, 

All-in-all. however, those problem il) corrected, as 

we've shown, and should not keep you from upgrading your 
system with one ol the man) I cessory boards we've 

discussed R"^ 



How to save on ZX81 




THE ORGANIZER An information 
storage program Store the names, address- 
es, phone numbers, birthday and anniver- 
sary Hales or 'your friends and business 
acquaintances 




THE BUDGETER Keep track of your 
personal budgets and expenditures in cate- 
gones such as food, tithing, tent/mort- 
gage, medicine, education, savings, auto, 
and more 




THE LOAN/MORTGAGE 

AMORTIZER Compare the cost of 
loans from different banks, review the 
details ot you/ borne mortgage. Be aware of 
the cost and bow (o minimize that cost 




THE STOCK OPTION ANA- 
LYZER Evaluate stock options quickly 
Outpul Includes an unexercised ROL annual 
HOI. and NET worth. Last Irading day cal- 
culated by computer 




THE HOME IMPROVEMENT 
PLANNER Store up to 20 room mea- 
surements (length, width, height), compute 
total area in each (wall, floor), estimate costs 
of painting, wall papering and carpets and 
draw house bluepnnts 




THE HOME ASSET MANAGER 

A home inventory program that can be very 
valuable in case ot fire or theft Records date 
ol purchase, place of purchase, description, 
price, serial # and model H 
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VU-CALC Ths program constructs, 
generates, and catenates large tables for 
financial analysis budge! sheets, and pro- 
jections An immensely powertul analysis 
chart. 



\Z±^ 



SUPER MATH Dull yourself on addition, 
subtraction, multiplication, and drvlsinn 
witt five levels ol difficulty. Each problem 
graphically depicted 




THE LIST MANAGER Wailing List- 
keeps track of personal or business mailing 
lists ol up to 115 names by name, address 
or zip code. Phone Book— keeps track 
ot personal or business numbers (or up to 
180 names 




CHESS AND CHESS CLOCK 

Six levels. Alt The legal moves including 
casting and enpassant. Keeps a separate 
record ol plays made br easy reference 
Play another opponent or match wits with 
Ihe computer 




BACKGAMMON AND DICE A par- 

feet blend ol chance and skill Uses machine 
code to choose its moves Full game includ- 
ing graphics board, rolling dice, and double 
cube Play the computer or another opponent. 




THE GAMBLER Match your Black- 
tack skills with the IXSt ot TS10O0. ful 
graphical display ol cafes dealt and win- 
nings. Includes Double Down. Min-Max bet- 
ting. Also a Slot Machine complete with roll- 
ing tumble rs , payoff values, and coin drop. 




THE COUPON MANAGER Keep 
track of coupons you save showing what 
they are for. where Iney are ottered, starting 
and ending dates lor validity 




THE CAR POOLER Keep back ot 
car usage by dnver. destination, and date. 
Rider data and time of departure is logged 




REAL ESTATE INVESTMENT 
ANALYSIS two different investment 
strategies. The first selection allows the 
user to choose between renting or buying. 
The second selection consists of a detailed 
analysis of Ihe renal investment ptoperty. 



:--. ihi^ -»_!.;■.■..: 



PERSONAL FINANCE PLAN- 
NER Perform calculalions. finance a 
house, a car, keep savings accounts, repay 
loans and calculate an amortization schedule 
which can be generated tot any of ihe finan- 
cial programs 




STATES AND CAPITOLS Test 
yourself on the fifty stales and their Capi- 
tols. Three options ol review are available 
(1 1 States, you provide caoitois. (2) Capt- 
ion, provide Slates. (3) A mix of states 
and capttoJs. 




THE FLIGHT SIMULATOR Take 

conlrol of highly maneuverable kght aircraft. 
With full controls, instrumentation and nav- 
igational aids to avoid hazards in landing 




THE CUBE GAME The cube can be 
displayed mthreeviews 1 1 ) Solid ; (21 Two- 
Dimensional (unlolded). and (3) See-ibru 
cube (3-D). You start with the cube solved. 
set it up any way you like, or pick up from a 
previous session 




GRIMM'S FAIRY TRAILS A super 
game involving a young prince napped in 
a maze, being chased by relentless maze 
dwellers. You control (he prince and Ihe 
chase is on Life crystals and sacred stones 
ate Ihe goal. 




THE STAMP COLLECTOR Inven- 
tory and stote up in 600 SCOTT numbers in 
a single session showing quantity on hand, 
by major dassteahon, and provide ful 
want list support 




PORTFOLIO ANALYSIS Program 
performs minimum nsk and market sensi- 
tivity calculations lor a portfolio composed 
from' a set of stocks. A oorhoka is termed 
which gives the minimum amount of non- 
market nsk for a given level of sensitivity 




STOCK MARKET— TECH. 
ANALYSIS I Program uses 'technical 
analysis ' of pnee and volume data la lore- 
cast the direction of ihe Markei or of any 
stock Track up to 6 stocks wilhoul reloading 
You need 30 trading days ot data, ctosing 
price and day's volume . Analytical summary 
of each stock average & computed. 
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THE MIXED GAME BAG I 

Bowling— roll your ball down the alley con- 
trolling its ikght from a keyboard 
Rohol War-you are pitted againsi evil 
K0RK0N ROBOT in a duel ol wits. 
Bingo Caller-use ZXBt or TSKM0 to ran- 
domly call a Bingo game 



or TSIOOO software. 




SUPERMAZE Nawgase your way 
itirougri a inreedirncnsional mazs. wth 
trapdoors, gold bars, marker stones, and 
compass, ten separate mazes. Three 
rjimensuxuJ graphics 




fcUGFLAP ATTACK toure being 

attacked by giant Kids' To defend yourself 
shoot the btrds nghT between the eyes 
10 levels ol olay ability 




PI N BALL Plays like real pintail complete 
wth flippers, bumpers, "nudge," bonus 
points and more. Uses fast, eWoent ma- 
chine code to choose its moves 
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STOCK MARKET GAME Bull or 
bear? This realistic simulation lets you ana 
lyze intormition. buy and sell stocks, take 
out and pay off loans . and win. It you can 
accumulate SSO.OOOin "The Market " 




FORTRESS OF ZORLAC A super 
fast game in which you are the commander 
of a fleet of spaceships Your mission is to 
rid the galaiy of Hie dreaded aken. 
20RL* 




MANUFACTURING CONTROL 

A comprehensive manufacturing system 
Monitor cos) factors, track work in pro 
dress, keep dairy account on details ffiat 
mean profit or loss tor up to 150 products. 




THE PUZZLER Comes with two 
options Inversion and Double Inversion 
Inwrsion takes at Seast 250 mows to soVe 
1. Doubte Inversion is twice as hard 




CHECKBOOK MANAGER A per 

sonal or business cnecking account pro- 
gram to store and sort banking 
transactions On 90-minule tape, up to 
3 .600 transactions can be stored 




INVENTORY CONTROL STOCK I 
-keeps track Pl inventory levels, suppliers, 
re-order levels and types lor up Id -JOG Hems 
STOCK II -taps track of inventory teres 
for up to 2.500 nems 




SPACE RAIDERS, BOMBER 

TimewSinciair version of the popular arcade 
games full ol bombs and rockets and col- 
lisions with skyscrapers 




FROGGER Bays Ike the arcade game 
Hop the frog, over traffic, snakes, croco- 
diles. and treacherous owing turtles before 
time runs out. 




ATOR THE ABC GATOR Designed 

to teach recognition and sequence of the 
alphabet Combines computer Instruction, 
music and video games 



Sinclair? the company tint in titled the world's 
most affordable computer, lias invented a way for 
you to otter the most affordable software— right 
from your home! 

\bu\e never had this wide a selection before. 
You can play games that challenge you, instead of 
bare you. Tfbu can learn new household applica- 
tions and business programs that reduce work 
dramatically. 

Only Sinclair offers this special software savings. 
Only ZX81 or Timex TSIOOO owners are eligible. 

The more you buy, the more you save. 
A serious Sinclair software offer. 

The first cassette you buy, you buy at normal 
cost: $15.00. But every cassette thereafter, you get 
at a savings. 

The list below explains how much you save, 
based on hew much you buy. It couldn't be easier. 

You wee smart to "buy the ZX81 or the 
TSIOOO. You'll be even smarter to take us up on 
this software offer. All cassettes listed at left work 
on both the ZX81 and the TSIOOO. All cassettes 
are 1SK, which means you need the 16K Memory 
Module. (If you want more information on this 



component, please write Sinclair at the address 
listed below.) 

But don't delay. This is a limited time software 
offer while supplies last. 

How to order today! 

Just call our toll-free number and use ytxtr 
MasterCaid or VISA. Or send this coupon with a 
check or monev order. It's as easv as that. 

Call toll-free' 800-fM 3-3000, Ask for operator 
509. In Canada call 513-72W300, operator 509. 
Have your MasterCard or VISA ready when call- 
ing. Phones open 24 hours a day. 7 days a week. 
These numbers are for order; only. 

If you simply want information, please don't 
call, write Sinclair Research, Ltd., 2 Sinclair 
Plaza, Nashua, NH 03061. 

(Sorry, no refunds on software. Defective 
cassettes will be replaced.) 

Call toll free 

800-543-3000 

■ (operator S49) 



Ad, code: 

B4RE 



Mail to: Sinclair Research, Ltd. 

One Sinclair Plaza, Nashua, NH 03061 



Check the bcrxes of all cassettes youwant- 



D Check or money order enclosed. 



U The Organizer 1 10 

□ TteBudgeter#38 

□ Loan/Mortgage 
Amortizer f"39 

□ Coupon Manager (12 

□ Car Footer #40 

uj Stamp Collector *31 

□ Stock Option .Analyzer *I3 

□ Home Improvement 
Planner #29 

EZ Home Asset Manager #47 
C Real Estate Investment 

Analysis # 30 
n Personal Finance 

Planner #23 



□ Portfolio Analysis #41 

□ VU-CALC#11 

□ Super Math. 1-1 

□ List Manager «45 

□ States and Capitols #32 

□ Flight Simulator #6 

□ Stock Market-Tech. 
Analysis 1(46 

□ Chess #7 

□ Backgammon <i 8 

□ Gambler #43 

□ Cube Game #9 

□ Grimm's Fairy Trails #44 

□ Mixed GameBag I #26 

□ Supermaze #34 



UBigflap Attack #42 

□ Pinball#35 

□ Stock Market Game #27 
O ftrtress of Zorlac #36 

□ Manufecturing Control #51 
O The Puzzler #48 

O Checkbook Manager #49 

□ Invaitorv Control #50 

C Space Raiders, Bomber #5 
nFrogger#37 

□ Atcr the ABC Gator #33 



I 



Fill in the space beside total for your total payment 



□ 1 cassette: $15.00 

□ 2 cassettes: S25.00 
(save £5.00) 

□ 3 cassettes: $35.00 
(save $10,00) 



□ 4 cassettes: $45.00 
(save $15.00} 

□ 5 cassettes: $50.00 
(save $25.00) 

. . fi cassettes or more: 
$10.00 each $ 



Phis Shippiig/Handling $5.00 



Total: 



U.S. Dollars 



Name 



Street 



City 



State Zip 

•Sinclair technology is the tew of both the ZX81 and the Tirnex/Sindair 1000. 




GLOSSARY OF COMMONLY USED COMPUTER TERMS 






For those readers unfamiliar with computer ter- 
minology, we have included the following glossary 
of some commonly used computer terms. 






Address— The label or number identifying the register 
or memory location where a unit of information is stored. 

ALU— Arithmetic Logic Unit, The part of a CPU where 

binary data is acted upon. 

ASCII — Acronym for American Standard Code for /n- 
formation /nterchange. A seven-bit code used to 
represent alphanumeric characters. It is useful for such 
things as sending information from a keyboard to the 
computer, and from one computer to another. 

Assembler — A program that translates assembly- 
language instructions into machine-language in- 
structions 

Assembly language — A machine oriented language in 
which mnemonics are used to represent each machine- 
language instruction. Each CPU has its own specific 
assembly language. See CPU and machine language. 

Baud rate — Serial-data transmission speed. Originally 
a telegraph term, 300 baud is approximately equal to a 
transmission speed of 30 bits-per-second. 

Binary — Refers to the base-2 number system in which 
the only allowable digits are and 1. 

Bit— Acronym for B/nary digi 7". The smallest unit of 
computer information, it is used to represent either a 
binary or 1 . 

Bubble memory — A relatively new type of computer 
memory, it uses tiny magnetic "pockets" or "bubbles" to 
store data. 



Bus — Parallel lines used to transfer signals between 
devices. Computers are often described by their bus 
structure (i.e. S-100-bus computers, etc.). 

Byte — A group of eight bits. 
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Clock— The timing circuit for a microprocessor. 

Compiler — A program that translates a high-level lan- 
guage, such as BASIC, into machine language. 

CPU — Acronym for Central Processing Unit, The part of 
the computer that contains the circuits that control and 
perform the execution of computer instructions. 

Data base — A large amount of data stored in a well- 
organized manner, A data-base management system is 
a program that allows access to the information. 

Disk operating-system— Program used to transfer in- 
formation to and from a disk. Often referred to as a DOS. 



EPROM— A PROM that can be erased by the user, 
usually by exposing it to ultraviolet light. See PROM. 

Fife— A collection of data that is treated as a unit. 

Firmware — Programs stored in PROM or EPROM. 

Hardware— The physical components that make up a 
computer. 

Hexadecimal— Refers to the base-sixteen number sys- 
tem. Machine language programs are often written in 
hexadecimal notation. 

Interface — The connecting device between a computer 
and a periphiral. 

K— Abbreviation for kilobyte (1024 bytes). 

Machine language — Instructions, written in binary 
form, that a computer can execute directly. Also called 
machine code or object code. 

Microprocessor— A one-IC CPU. One common micro- 
processor often used in personal computers is the Zilog 
Z80. 

Modem — Acronym for MOdulator/DEModulator. A de- 
vice that transforms electrical signals into audio tones 
for transmission over telephone lines, and does the 
reverse for reception. 

Motherboard — In a bus-oriented system, the board 
that contains the bus lines and edge connectors to 
accomodate the other boards in the system. 

Port — A channel through which data is transferred to 
and from the CPU. An 8-bit CPU can address 256 ports. 

PROM— Acronym for Programmable Read Only Mem- 
ory. A semiconductor memory whose contents cannot 
be changed, 

RAM — Acronym for Random Access Memory. A semi- 
conductor memory that can be both read and changed 
during computer operation. Unlike other semiconductor 
memories, this one is volatile — if power to the RAM is 
cut off for any reason, all data stored in the device is lost. 

ROM — Acronym for Read Only Memory. A semicon- 
ductor memory containing fixed data — the computer 
can read the data but cannot change it in any way. 

Software — Programs stored on tape or disk. 

Source code— A non-executable program written in a 

high-level language. A compiler or assembler must 
translate the source code into an object code (machine 
language) that the computer can understand. 

Word— Number of bits treated as a single unit by the 
CPU. In an eight-bit machine, the word length is eight 
bits; in a sixteen-bit machine, it is sixteen bits. r-e 
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HOWARD W. SAMS & CO., INC. 

4300 West 62nd Street P.O. Box 7092 
Indianapolis, Indiana 46206 



Repeated By Popular Demand! 



SAMS 20% DISCOUNT SALE 



Once again, Sams helps you in- 
vest in your future with a flat 
20% discount on genuine Sams 
Computer Books, the same ones 
you'll find in our latest regular 
catalog! 

The sale includes our brand- 
new 1983 titles as well as our 
best-sellers— books about the 
Apple II s , IBM* PC, Timex 
Sinclair 1000*, VIC-20, Commo- 
dore 64, TRS-80*, and morel 

If you're into computing, you 
need to be into a Sams Book 
now! 

SAMS/WAITE PRIMERS 

UNIX PRIMER PLUS 

A dearly written, friendly intro- 
duction to the powerful UNIX 
operating system. Ideal for stu- 
dents, office workers, new com- 
puter users, and others learning 
about or starting on a UNIX- 
based system. By The Waite 
Group, Inc. 

Ask for No. 22028 .... S 10.0 5 
Now Only $15.96 




CP/M» PRIMER 

Start reading CP/M Primer today 
and start using CP/M tonight! 
Your complete, one-stop source 
book for terminology, concepts, 
system startup, and software! By 
Stephen Murtha and Mitchell 
Waite. 

Ask for No. 21791 $1 4 .0 5 

Now Only $11.96 

CfVM is a registered trademark of Digital 
Research, Inc. 




BASIC PROGRAMMING 
PRIMER 

(2nd Edition) 

Improved and expanded edition 

gives you fundamental key- 



words, statements, and func- 
tions usable with any computer 
running a variation of Microsoft 
BASIC, including the IBM PC, 
Also contains new advanced 
BASIC coverage, new game- 
program listings (Rubik's Cube, 
Microspace Invaders, Word 
Scrambler), and many new self- 
tests with answers to help your 
progress. Highly useful and 
user-friendly material for begin- 
ners and more advanced users 
alike, regardless of occupation. 
By Mitchell Watte and Michael 
Pardee. 
Ask for No. 22014 . $17.0 5 



Now Only $14.36 




COMPUTER 
GRAPHICS PRIMER 

Amaze yourself! Create com- 
puter animation and other 
graphics routines and techniques 
with this colorful Sams best- 
seller. Many examples, all in 
BASIC. By Mitchell Waite. 
Ask for No. 21650 . . . 11 4 .0 5 
Now Only $11.96 




PASCAL PRIMER 

You'll generate powerful pro- 
grams in UCSD™ Pascal as this 
Sams powerhouse guides you 
through program structure and 
procedures — clarifies state- 
ments, variables, and more! 
Ideal for beginners. By David Fox 
and Mitchell Waite. 
Ask for No. 21793 . $1 6 .9 5 
Now Only $13.56 
UCSD is a trademark of UC Regents, San 
Diego campus. 
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MICROCOMPUTER PRIMER 

(2nd Edition) 

Excellent for readers seriously in- 
terested in the whys and hows of 
a microcomputer's workings, 
and an ideal companion to 
CRASH COURSE IN MICROCOM- 
PUTERS. Has five appendixes! By 
Mitchell Waite and Michael 
Pardee. 

Ask for No. 21653 $ 14. 5 Q 

Now Only $11.60 

COMPUTER 
FUNDAMENTALS 




HOWARD W. SAMS 
CRASH COURSE IN 
MICROCOMPUTERS 

No previous computer knowl- 
edge is necessary, because this 
one's intended for those who 
need to know about microcom- 
puters and programming FAST! 
Self-teaching format makes it 
excellent for learning on your 
own. By Louis E. Frenzel. 
Ask for No. 21634. . . 119.0 5 
Now Only $15.96 
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GUIDEBOOK TO 
SMALL COMPUTERS 

Presents an unbiased review of 
the capabilities of 21 currently 
popular microcomputer systems 
from 14 different manufacturers. 



Helps you make an informed 
choice. By William Barden, Jr. 

Ask for No. 21698 $6.95 

Now Only $5.56 







PERSONAL 

COMPUTERS HANDBOOK 

You'll need this practical guide 
that explains the hows and whys 
of your micro's microprocessor, 
memory, peripherals, program- 
ming, and hardware/software 
troubleshooting. By Walter H. 
Buchsbaum. 

Ask for No. 21724 . 112.9 5 
Now Only $10.36 




CIRCLE 7 ON FREE INFORMATION CARD 



FOUNDATIONS OF 
COMPUTER TECHNOLOGY 

Thorough introduction to com- 
puting history, evolution, and 
current concepts. Examines basic 
elements and systems as well as 
technology. Requires no prior 
knowledge of computers, elec- 
tronics, or math. Excellent basic 
text By Joseph C, Giarratano. 
Ask for No. 21814 . ... $32. O S 
Now Only $18.36 

MODERN 
COMPUTER CONCEPTS 

Covers memory types and de- 
vices, CPUs, data communica- 
tions, computer networks and 
architectures, videotex in major 
countries, and more. Sequel to 
No. 21814. Best if you're already 
familiar with basic electronics, 
number systems, and so forth. 
By Joseph C. Giarratano. 
Ask for No. 21815 . .... $22.95 

Now Only $18.36 
Both books, ask for > 

No. 21816 - $3 9 - . 9 5 ^ 

Now Only $31.96 F 
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BASIC: FUNDAMENTAL 
CONCEPTS 

This comprehensive introduction 
to BASIC and its dialects can also 
help you learn to convert BASIC 
programs from one dialect to 
another and understand the 
problems that come up when a 
program in the wrong dialect 
runs on your computer. Many 
programs included. By Joseph C. 
Giarratano. 

Ask for No. 21941 . .. $22.0 5 
Now Only S18.36 

BASIC: ADVANCED 
CONCEPTS 

Continues the fundamental 
BASIC commands and concepts 
begun in No. 21941, this time 
using BASIC as a tool to help you 
understand program storage 
within the computer, explore 
floating-point arithmetic, exam- 
ine number systems commonly 
used, and more. By Joseph C. 
Giarratano. 
Ask for No. 21942 ... £23.0 5 

Now Only $18.36 
Both books, ask for 
No. 21943 £30.9 5 

Now Only $31.96 
All four books together, ask 
for No. 22045 $ 6 0.0 5 

Now Only $55.96 

DICTIONARIES 
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COMPUTER DICTIONARY 

(3rd Edition) 

More than 12,000 definitions in 
this paperback reference trans- 
late computing terminology into 
language you can easily under- 
stand. Good for computer vet- 
erans and novices alike. By 
Charles J. Sippl. 

Ask for No. 21652 .... £1 5 .0 5 
Now Only $12.76 




MICROCOMPUTER 
DICTIONARY 

(2nd Edition) 

Most current, down-to-earth, 
and complete explanation of 
microcomputer products, proce- 
dures, systems, techniques, and 
components available. More 
than 5,000 terms and definitions 



: : : : : : : : : : : : : : : : : : : :w: : : : : : :v: : : : : : : : : : :::*:;:SSy:S» 

in all! By Charles J. Sippl. 
Ask for No. 21696 .... $15.95- 
Now Only $12.76 

COMPUTER DICTIONARY 
& HANDBOOK (3rd Edition) 
Largest, most complete refer- 
ence book available on all phases 
of computers and their applica- 
tions. More than 22,000 defi- 
nitions and fourteen appendixes. 
By Charles J. Sippl and Roger J. 
Sippl. 

Ask for No. 21632 ... . 13 4 .05 
Now Only $27.96 

COMPUTER MATH 




MICROCOMPUTER MATH 

Excellent introduction to binary, 
octal, and hexadecimal numbers, 
plus arithmetic operations on all 
microcomputers and more. 
Many practical examples and 
self -tests. By Willia m N . Barden, Jr. 
Ask for No. 21927 .... $11.05 

Now Only $9,56 
BOOLEAN ALGEBRA FOR 
COMPUTER LOGIC 
A basic introduction to Boolean 
algebra as applied to the design 
of computer circuits. Covers ev- 
erything from the binary number 
system to Karnaugh maps. No 
knowledge of higher math or 
advanced electronics needed. By 
Harold E. Ennes. 
Ask for No. 21554 -£*t95- 

Now Only $6.36 




PRACTICE PROBLEMS IN 
NUMBER SYSTEMS, LOGIC, 
AND BOOLEAN ALGEBRA 

(2nd Edition) 

You'll need no special math 
background to use this 64-lesson 
introduction to digital computer 
math. Covers number systems, 

CIRCLE 7 ON FREE 



conversions, binary and octal 
arithmetics. Boolean algebra, 
and implementing Boolean rela- 
tionships in gating and inverting 
circuits. By Edward Bukstein. 

Ask for No. 21451 $0.05 

Now Only $7.96 

MICROCOMPUTER 
PROGRAMMING & 
INTERFACING 

NEW P&l BOOKS! 

SOUL OF CP/M*: USING 
AND MODIFYING CP/Ms 
INTERNAL FEATURES 

Teaches you how to modify BIOS, 
how to use CP/M system calls in 
your own programs, and more. 
You'll need to read CP/M 
PRIMER or otherwise understand 
CP/Ms outer-layer utilities, 
though. By Mitchell Waite. 
Ask for No. 22030 . . $4 4. 9 5. 

Now Only $11.96 
CP/M* BIBLE: THE AU- 
THORITATIVE REFERENCE 
GUIDE TO CP/M 
Simple, easy-to-use handbook 
that gives you fast access to all 
CP/M conventions, keywords, 
commands, utilities, and more. 
Includes CP/M-86, MP/M-80 and 
86, and CP/Net, too. By Mitchell 
Waite. 
Ask for No. 22015 .... $18 05 

Now Only $15.16 

THE WORLD CONNECTION 

Powerful information that shows 
you how to select and use 
a modem for sending and re- 
ceiving electronic mail, making 
use of computer networks like 
CompuServe and The Source, 
using electronic bulletin boards, 
and more! ByTimothyOrr Knight. 
Ask for No. 22042 .... $10.05 

Now Only $8.76 
WHAT DO YOU DO 
AFTER YOU PLUG IT IN? 
Complete tutorial covers use of 
microcomputer hardware, soft- 
ware, languages, operating sys- 
tems, data communications, and 
more, followed by another tuto- 
rial on workable solutions to the 
practical problems you'll meet 
while using them. By William 
Barden, Jr. 
Ask for No. 22008 ........ $10.0 5 

Now Only $8.76 

26 BASIC PROGRAMS 
FOR YOUR MICRO 

Features 26 previously unpub- 
lished, simple-to-complex games 
you can run on almost any brand 
of microcomputer as long as you 
have enough RAM on board. 
Most take between 500 and 
5000 bytes, with the highest tak- 
ing 13K. Conversion charts in- 
cluded. By Derrick Daines. 
Ask for No. 22047 ... $11.05 
Now Only $9.56 

INFORMATION CARD 




ELECTRONICALLY 
SPEAKING: COMPUTER 
SPEECH GENERATION 

Learn the basics of generating 
synthetic speech with an Apple 
II, TRS-80, or another popular 
microcomputer! Includes tech- 
niques, a synthesizer overview, 
advice on problems, and more. 
By John P. Cater. 

Ask for No. 21947 . £1 4 .0 5 
Now Only $11.96 




FORTH PROGRAMMING 

Shows you the differences be- 
tween FORTH-79 and fig-FORTH, 
and how to write or modify 
software using either dialect. 
Includes more than 50 fast-act- 
ing, useful programs. By Leo J. 
Scanlon. 

Ask for No. 22007 . . £1 6 .0 5 
Now Only $13.56 




STD BUS INTERFACING 

Gives you all information and 
circuitry needed to use your STD 
bus computer system for control- 
ling instruments or processes, or 
for acquiring data from an elec- 
trical device. Has immediately 
usable assembly language 
software, too. By Christopher A. 
Titus. Jonathan A. Titus, and 
David G. Larsen. 

Ask for No. 21888 ... . $13 5 
Now Only $11.16 



INTRODUCTION TO 
ELECTRONIC SPEECH fl t 
SYNTHESIS JJ, 

Helps you understand how a 
human "voice" is electronically 
created, explains the three cur- 
rent digital synthesis technol- 
ogies used, and tells you what 
you can expect in speech quality 
as it relates to data rate and the 
cost of memory devices. By Neil 
Sclater. 

Ask for No. 21896 $8.9 5 

Now Only $7.16 

GENERAL 
PROGRAMMING 
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DON LANCASTER'S MICRO 
COOKBOOK, Volume 1: 
FUNDAMENTALS 

Includes some ground-zero 
basics, a real-world set of rules 
for the novice micro-user, prag- 
matic number systems and logic, 
usable codes, memory, and 
memory devices. Dedicated to 
helping you build your beginner- 
level microcomputing skills into 
knowledge you can profit from 
and enjoy By Don Lancaster. 
Ask for No. 21828 ... $15.0 5 
Now Only $12.76 



COMPUTER LANGUAGE 
REFERENCE GUIDE 

if you know at least one lan- 
guage, this small book can help 
you understand six more! Seven 
chapters cover seven languages 
and an eighth presents a 
keyword dictionary. By Harry L 
Helms, Jr. 

Ask for No. 21786 $9.95 

Now Only $7.96 




INTRODUCTION TO FORTH 

A fundamental approach to pro- 
gramming in all versions of 
FORTH, using MMS FORTH in 
particular. Program examples are 
directly compared to the same 
program written in Microsoft 
Level II BASIC for clarity. By Ken 
Knecht. 

Ask for No. 21842 ... . $10.0 5 
Now Only $8.76 







BASIC PROGRAMMER'S 
NOTEBOOK 

A valuable book with many 
time-saving BASIC subroutines 
and programming practices usu- 
ally known only to highly ex- 
perienced programmers. Also 
contains several debugged 
and easily modified program 
samples. 
By Earl R. Savage. 
Ask for No. 21841 $1 4 .0 5 

Now Only $11.96 




EXPERIMENTS IN 
ARTIFICIAL INTELLIGENCE 
FOR SMALL COMPUTERS 

Takes you into the fascinating 
world of artificial intelligence, 
where you and your computer 
directly participate in sessions in- 
volving reasoning, problem- 
solving, creativity, and verbal 
communication. By John Krutch. 

Ask for No. 21785 4*95- 

Now Only $7,96 




THE CHEAP VIDEO 
COOKBOOK 

Shows you how to build and use 
a 120, seven-IC circuit that lets 
your computer provide any al- 
phanumeric or graphics format, 
including high resolution and a 
four-color mode, via software 
control. By Don Lancaster. 
Ask for No. 21524 $7.0 5 

Now Only $636 




SON OF CHEAP VIDEO 

Brings you specs for a low-cost, 
do-it-yourself custom EPROM 
character generator, plus lower- 
case for an Apple II, cheap video 
for 8080/Z-80, a complete video 
display for $7, and more! By Don 
Lancaster. 

Ask for No. 21723 ... $10. 5 

Now Only $8.76 

Both books, ask for No. 

21766 $15.05 

Now Only $12.76 
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TV TYPEWRITER 
COOKBOOK 

Shows you how to put words 
and pictures onto an ordinary TV 
screen with TVT! Introduces you 
to basic TVT system design, in- 
cluding memory types, interface 
circuitry, hard-copy output, and 
color graphics. By Don Lancaster. 
Ask for No. 21313 ... $11.05 
Now Only $9.56 

BUSINESS 
PROGRAMMING 

WORD PROCESSING JUL 
FOR SMALL BUSINESSES 

Tells you about doing practical 
word processing on a personal 



computer, how word-processing 
software works, presents details 
for more than 50 word- 
processing systems, including 
applicable hardware and W/P 
software, and more. By Steven F 
iong. 

Ask for No. 21929 ... $11.05 
Now Only $9.56 

HOW TO WRITE COBOL 
PROGRAMS IN AN MP/M* 
ENVIRONMENT 

Shows you how to write COBOL 
programs for a multiple- 
terminal, Z-80/8080, CP/M- 
based microcomputing system 
that lets more than one user ac- 
cess the same file at the same 
time without interfering with 
each other. Describes system de- 
sign and more By Neil G. Gelb. 
Ask for No. 21936 ...... 112.05 

Now Only $10.36 
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MICROCOMPUTER DATA- 
BASE MANAGEMENT 

Create your own data base pro- 
gram! Complete tutorial shows 
routines you can use to control 
and access large amounts of 
data with a microcomputer. Also 
explains operation of 3 commer- 
cial data base programs now on 
the market. By E G Brooner. 
Ask for No. 21875 ... . $12.95 
Now Only $10.36 
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BASIC BUSINESS 
SOFTWARE 

Explains the fundamentals of 
business software development, 
how to evaluate canned soft- 
ware, and how to write some of 
your own Covers information 
storage and retrieval, inventory 
control, payroll, and general 
ledger programming. By E. G 
Brooner. 

Ask for No. 21751 . ... $11.0 5 
Now Only $9.56 
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COMPUTER PROGRAMS 
FOR MACHINE DESIGN 

Ready-to-use BASIC programs to 
help mechanical and material 
engineers, machinists, techni- 
cians, and students solve every- 
day problems in machine 
technology. Data can be manip- 
ulated repeatedly to note design 
variables. By Robert J. Wenzel. 
Ask for No. 21960 ... . $21.05 
Now Only $17.56 

GENERAL INTERFACING 




THE S-100 AND OTHER 
MICRO BUSES 

Discusses microcomputer bus 
systems in general, examines 21 
of the most popular ones in use, 
and explores ways you can use 
to interface one with another. 
By Elmer C. Poe and James C. 
Goodwin II. 

Ask for No. 21810 -$ £.95 

Now Only $7.96 




COMPUTERS AND 
PROGRAMMING GUIDE 
FOR SCIENTISTS AND 
ENGINEERS 

(2nd Edition) 

Outlines the capabilities and limi- 
tations of a computer, explores 
its use in problem solving, and 
helps you develop the skills 
necessary to use a computer in 
science and engineering rather 
than business. By Donald D. 
Spencer. 

Ask for No. 21693 .. S15.95 
Now Only $12.76 




COMPUTER-AS5ISTED 
HOME ENERGY 
MANAGEMENT 

Helps you create a working 
energy monitor, using your mi- 
crocomputer, inexpensive tem- 
perature sensors and other 
hardware. Includes BASIC and 
8080/2-80 programs, construc- 
tion details, operational analysis, 
and suggestions. By Paul E. Field. 

Ask for No. 21817 $15.95 

Now Only $12.76 
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INTERFACING & SCIENTIFIC 
DATA COMMUNICATIONS 
EXPERIMENTS 

Focuses on using the universal 
asynchronous receiver/trans- 
mitter (UART) chip in order to 
help your understanding of 
communication chips. Explores 
operation of teletypewriter inter- 
faces and serial transmission cir- 
cuits. By Peter R. Rony. 

Ask for No. 21 546 $7.95 

Now Only $6.36 

APPLE® PROGRAMMING 
& INTERFACING 

THE APPLE II CIRCUIT 
DESCRIPTION 

Provides you with a detailed cir- 
cuit description of all Apple II 
motherboards, including the 
keyboard and power supply. 
Comes complete with timing 
diagrams for major signals and a 
discussion of differences be- 
tween the various revisions. By 
Winston D. Gayler. 
Ask for No. 21959 .... £ M-. & 5 - 
Now Only $18.36 




POLISHING YOUR APPLE 

Clearly written, highly practical, 
concise assembly of all proce- 
dures needed for writing, disk- 
filing, and printing programs 
with an Apple II. Positively ends 
your searches through endless 
manuals to find the routine you 
need! By Herbert M. Honig. 
Ask for No. 22026 $4.95 

Now Only $3.96 

INTERMEDIATE LEVEL 
APPLE II HANDBOOK 

Hands-on aid for exploring the 
entire internal firmware of your 
Apple II and finding out what 
you can accomplish with its 
6502 microprocessor through 
machine- and assembly-lan- 
guage programming. By David 
L. Heiserman. 

Ask for No. 21889 $16.95 

Now Only $13.56 




APPLESOFT LANGUAGE 

Only complete text available on 
Applesoft BASIC! Self-teaching 
format simplifies learning and 
lets you use what you learn FAST 
Ideal for businessmen, hobbyists, 
and professionals! Many pro- 
grams included. 8y Brian D. 
Blackwood and George H. 
Blackwood. 

Ask for No. 21811 . 4 10.95 
Now Only $8.76 




APPLE II ASSEMBLY 

LANGUAGE 

Shows you how to use the 

3-character, 56-word vocabulary 
of Apple's 6502 to create power- 
ful, fast-acting programs! For 
beginners or those with little or 



no assembly language pro- 
gramming experience. By Marvin 
L. DeJong. 

Ask for No. 21894 . . . $ 4- 5, O S 
Now Only $12.76 




APPLE INTERFACING 

Brings you real, tested interfac- 
ing circuits that work, plus the 
necessary BASIC software to 
connect your Apple to the out- 
side world. Lets you control 
other devices, monitor many 
events, and communicate with 
other computers, modems, serial 
printers, and more! By Jonathan 
A. Titus, David G. Larsen, and 
Christopher A. Titus. 
Ask for No. 21862 .... $10.95 
Now Only $8.76 




ENHANCING YOUR 
APPLE II, Volume 1 

Shows you how to mix text, 
LORES, and HIRES anywhere on 
the screen, how to open up 
whole new worlds of 3-D 
graphics and special effects with 
a one-wire modification, and 
more. Tested goodies from a 
trusted Sams author! By Don 
Lancaster. 

Ask for No. 21846 .... ■ $ 15.05 - 
Now Only $12.76 




MOSTLY BASIC: 
APPLICATIONS FOR YOUR 
APPLE II, Book 2 

Now, a second goldmine of fas- 
cinating BASIC programs for 
your Apple II, featuring 3 dun- 
geons, 1 1 household programs, 
6 on money or investment, 2 to 
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test your ESP level, and more — 
32 in all! By Howard Berenbon. 
Ask for No. 21864 ... . $12.95 
Now Only $10,36 

COMMODORE 
PROGRAMMING & 
INTERFACING 




COMMODORE 64 
PROGRAMMER'S 
REFERENCE GUIDE 

This creative programmer's work- 
ing tool for the Commodore 64 
includes a complete, detailed 
dictionary of all Commodore 
BASIC commands, statements, 
and functions, followed by 
BASIC program samples showing 
how each item works, and 
much, much more! By Commo- 
dore Computer. 

Ask for No. 22056 .... $19.95 
Now Only $15.96 

COMMODORE 64 
USER'S GUIDE 

Shows you how to set up, pro- 
gram, and operate your Com- 
modore 64, including how to do 
arcade-type color animation, 
music, and sound effects. Same 
book that comes packed with 
every Commodore 64 computer! 
By Commodore Computer. 
Ask for No. 22010 $12.95 

Now Only $10.36 




VIC 20 PROGRAMMERS 
REFERENCE GUIDE 

An easy-to-use, detailed manual 
that helps you program your VIC 
20 like a pro in either BASIC or 
machine language! Includes a 
special section on VIC 20 I/O op- 
erations, too. By Commodore 
Com/iuter. 

Ask for No. 21943 116.05 

Now Only $13.56 




COMMODORE SOFTWARE 
ENCYCLOPEDIA 

(2nd Edition) 

Comprehensive software direc- 
tory for the Commodore PET, in- 
cluding business, educational, 
games, firmware, and more — 10 
categories in all. Updated reg- 
ularly. By Commodore Computer. 
Ask for No. 21944 4&S%- 

Now Only $7.96 




MOSTLY BASIC: 
APPLICATIONS FOR 
YOUR PET*. Book 2 

A second collection of ready-to- 
run BASIC programs that in- 
cludes three dungeons, eleven 
household programs, seven on 
money and investment (three of 
which are on the stock market), 
two that test your ESP level, and 
more! Thirty-seven in all. By 
Howard Berenbon, 
Ask for No. 22001 . . 44^95- 



Now Only $11.16 




PET® INTERFACING 

Provides you with unique infor- 
mation about interfacing the PET 
through each of its different 
output ports by means of a 
BASIC program and a custom 
interface you can build your- 
self. Has complete hardware 
and software instructions By 
James M. Downey and Steven M. 
Rogers. 

Ask for No. 21795 S - 1 6.95- 

Now Only $13.56 
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IBM PROGRAMMING 
& INTERFACING 




USING YOUR IBM* 
PERSONAL COMPUTER 

Part One gets you started with 
off-the-shelf programs, and 
shows you how to use the PC's 
system hardware. Part Two 
teaches you to program in PC 
BASIC, and includes graphics, 
music, sound effects, and more. 
Fully indexed and illustrated. By 
Lon Poole. 
Ask for No. 22000 $16.95 

Now Only $13.56 
8088 ASSEMBLER LAN- 
GUAGE PROGRAMMING: 
THE IBM PC 

Shows you how to program the 
PC with 8088 assembler lan- 
guage. Includes a complete 
functional description of the 
8088 microprocessor, plus a de- 
tailed analysis of the IBM PC 
architecture and how to make 
full use of it. By David C. Willen. 
Ask for No. 22024 $1505 

Now Only $12.76 

TIMEX/SINCLAIR 
PROGRAMMING & 
INTERFACING 




ZX81 BASIC BOOK 

Neatly and effectively teaches 
ZX81 BASIC language, in- 
structions, and programming 
techniques to owners of the 
ZX81 personal computer. In- 
cludes many examples and exer- 
cises. By Robin Norman. 
Ask for No. 21957 ... . $12.0 5 
Now Only $10.36 

TRS-80® PROGRAMMING 
& INTERFACING 

TRS-80 COLOR Jj 

COMPUTER INTERFACING 

Teaches you the interfacing 
techniques, inner workings, and 
Operation of the TRS-80 Color 
Computer and its high- 
performance 6809 microproces- 
sor. Shows how you can control 

INFORMATION CARD 



and monitor various equipment 
and events. By Andrew C. 
Staugaard, Jr. 

Ask for No. 21893 .... 4 1 4, 95 
Now Only $11.96 




TRS-80 FOR KIDS FROM 
8 TO 80, Volume 1 

Amazingly effective information 
suitable for beginning TRS-80 
programmers of any age, espe- 
cially youngsters No special 
background is needed. Same 
principles used at National Com- 
puter Camp help you learn 
quickly and easily. By Michael R 
Zabinski. 

Ask for No. 22046 $ 9 - 9- 5- 

Now Only $7.96 

CLEAN SLATE WORD 
PROCESSING FOR THE 
TRS-80 

Possibly the most precisely de- 
tailed word-processing software 
documentation on the market, 
complete with program source 
code and author commentary. 
Shows you how to make the 
most of your CLEAN SLATE pro- 
gram and how to modify it to 
suit your taste or special needs. 
By Henry Melton. 
Ask for No. 22005 .... -44*45- 

Now Only $14.36 
TRS-80 MODEL I, III, 
AND COLOR COMPUTER 
INTERFACING PROJECTS 
A unique book for beginning in- 
terfaces which includes 14 sim- 
ple, useful, and easy-to-build 
construction projects to help you 
make use of your TRS-80 model 
1, 3, or Color Computer in the 
real world By William Barden, Jr. 
Ask for No. 22009 S1 4 .9S 

Now Only $11.96 




REAL-TIME CONTROL WITH 
THE TRS-80 

Shows how to use your TRS-80 
for sophisticated, low-cost con- 
trol of mechanical or electrical 
devices. Only an ordinary knowl- 
edge of Level II BASIC is needed, 
and no computer modification is 
necessary. Provides everything 
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you need, including where to 
find the sensors and actuators. 
By Russell M. Genet. 
Ask for No. 21831 ... $ 14. 9 5 



Now Only $11.96 
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TRS-80 ASSEMBLY 
LANGUAGE MADE SIMPLE 

Learn how to plan, write, and 
hand-assemble your own as- 
sembly language programs in 
memory, using the T-8UG and 
Level II BASIC ROM subroutines. 
Provides immediate, short-cut 
results for the user who can sim- 
ply use existing routines. By 
Earles McCaul. 

Ask for No. 21851 . . $12.0 5' 
Now Only $10.36 




TRS-80 INTERFACING, 

Book 1 

Introduces you to the various I/O 
signals of the TRS-80 and 
suggests their use in a number of 
practical circuits. Many interest- 
ing experiments for those with a 
fairly good understanding of 
Level II BASIC. By Jonathan A. 
Titus. 

Ask for No. 21633 - S 10.95 

Now Only $8.76 

TRS-80 INTERFACING, f[ I 
Book 2 £3, 

Gives you a number of advanced 
ways to use the knowledge from 
Book 1, including generation of 
control voltages and currents, 
driving high-voltage and high- 
current loads, and many more. 
Complete software furnished. By 
Jonathan A. Titus, Christopher A. 
Titus, and David G Larsen. 
Ask for No. 21739 ... $11.95 
Now Only $9.56 
For both books, ask 

for No. 21765 $20.95 - 

Now Only $1 6.76 



16-BIT MICROPROCES- 
SOR PROGRAMMING & 
INTERFACING 




16-BIT MICROPROCESSORS 

Carefully steps you through the 
complexities of programming 
and designing with powerful 
16-bit microprocessors. Covers 
the 68000, 8086, Z8001/2, 
9900, and NS16000. By Christo- 
pher A. Titus, Jonathan A. Titus, 
Alan Baldwin, W. N. Hubin, and 
Leo Scan Ion. 

Ask for No. 21805 .... $15.05 
Now Only $12.76 




THE 68000: PRINCIPLES 
AND PROGRAMMING 

Systematically guides you 
through the 68000's complex 
architecture, instruction set, 
pinouts, and interfacing tech- 
niques. Excellent for design 
engineers, programmers, and 
students. By Leo J. Scanlon. 
Ask for No. 21853 . . $1 4 .95 
Now Only $11.96 
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6502 MICROPROCESSOR 
PROGRAMMING & 
INTERFACING 

6502 SOFTWARE DESIGN 

Shows you how to place the 
powerful 6502 under assembly 
language program control. Con- 
tains 88 debugged and usable 
sample programs, and a wealth 
of additional material. By Leo J. 
Scanlon. 

Ask for No. 21656 ... $13. 5 
Now Only $10.80 







PROGRAMMING AND 
INTERFACING THE 6502, 
WITH EXPERIMENTS 

Good any time, but excellent if 
you don't have much 6502 as- 
sembly language programming 
or chip-level interfacing experi- 
ence. Simple I/O techniques, in- 
structions, and interfacing that 
can be reinforced by a KIM, 
SYM, or AIM system By Marvin 
L. DeJong. 

Ask for No. 21651 .... $1 6 .0 5 
Now Only $13.56 




ADVANCED 6502 
INTERFACING 

Contains many valuable design 
techniques for machine control 
using the 6502 and 6800 mi- 
croprocessor families. Teaches 
interface design, understanding 
of LSI devices, and solutions to 
typical problems encountered. 
By John M. Holland. 
Ask for No. 21836 . . . $13.95 
Now Only $10,36 

6800 MICROPROCESSOR 
PROGRAMMING & 
INTERFACING 







6809 MICROCOMPUTER 
PROGRAMMING AND 
INTERFACING, WITH 
EXPERIMENTS 

Instructional text and applica- 
tions handbook giving you a 
solid understanding of the 6809 
high-performance chip. Covers 
all aspects and includes much 
software. By Andrew C. 
Staugaard, Jr. 

Ask for No. 21798 ... $1-1.95 
Now Only $11.96 







USING THE 6800 
MICROPROCESSOR 

No special background in digital 
electronics is needed to use this 
book, which steps you through 
the conception, configuration, 
writing, and running of a variety 
of programs that demonstrate 
the powerful 6800's practical 
applications. By Elmer Poe. 
Ask for No. 21512 $8.05 



Now Only $7.16 
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HOW TO PROGRAM 
AND INTERFACE THE 6800 

Introductory tutorial to 
Motorola's popular 6800, em- 
phasizing real-world applica- 
tions. Covers internal structure, 
instruction set, programming, 
hardware, and interfacing tech- 
niques. Many experiments! By 
Andrew C. Staugaard, Jr. 
Ask for No. 21684 ...... $15.95 

Now Only $12.76 

8080/8085 MICRO- 
PROCESSOR PROGRAM- 
MING & INTERFACING 
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8085A COOKBOOK 

A design-it-yourself guide to 
basic microcomputing concepts 
for the 8085A microprocessor 
and its family-compatible chips. 
Helps you design a number of 
completely operational, 8085A- 
based microcomputers. By 
Jonathan A. Titus, David G. Lar- 
sen, and Christopher A. Titus. 
Ask for No. 21697 .... $1 5 05 
Now Only $12.76 
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8080A MICROCOMPUTER 
INTERFACING AND 
PROGRAMMING 

(2nd Edition) 

Teaches you device select pulse 
generation, microcomputer out- 
put, microcomputer input, and 
interrupt servicing in the context 
of 8080A-based microcomputers 
so you can develop your own in- 
terfaces to other digital devices 
By Peter R. Rony. 
Ask for No. 21933 $17.95 

Now Only $14.36 
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INTRODUCTORY 
EXPERIMENTS IN DIGITAL 
ELECTRONICS AND 8080A 
MICROCOMPUTER 

PROGRAMMING AND INTERFAC- 
ING, BOOKS 1 AND 2 
Introductory, self-instructional 



information about digitals, 

808 OA interfacing, device select 

pulses, the 8080A instruction 

set, data bus and I/O techniques, 

and much more. By Peter R, 

Rony. 

Book 1, ask for 

No. 215S0 $16.95 

Now Only $13.56 

Book 2, ask for 

No. 21S51 $14.95 

Now Only $11.96 
For both books, ask for 
No. 21552 $26.95 

Now Only $21.56 

Z-80 MICROPROCESSOR 
PROGRAMMING & 
INTERFACING 
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Z-80 MICROPROCESSOR 
ADVANCED INTERFACING 
WITH APPLICATIONS IN 
DATA COMMUNICATIONS 

Helps you learn to exchange in- 
formation and access data bases 
all over the world, using a system 
based on the Z-80 or almost any 
other 8- or 16-bit microproces- 
sor. Includes much portable 
software. By Joseph C. Nichols, 
Elizabeth A. Nichols, and Keith 
A. Musson. 

Ask for No. 22003 $19 95 

Now Only $15.96 




Z-80 MICROCOMPUTER 
DESIGN PROJECTS 

Even a novice can get first-hand 
Z-80 operations experience! You 
actually build a small but fully 
operational Z-80 microcomputer 
having 2K of EPROM and 128 
bytes of RAM, program it, check 
it out, and use it in more than 75 
pages of projects! By William 
Barden, Jr. 

Ask for No. 21682 ... $14.95 
Now Only $11.96 




Z-80 MICROPROCESSOR 
PROGRAMMING AND 
INTERFACING, Book 1 

Introduces you to the Z-80 and 
its machine- and assembly- 
language software. Requires NO 
background in computer sci- 
ence, programming, or digital 
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electronics. By Joseph C, Nichols, 
Elizabeth A. Nichols, and Peter R. 
Rony. 

Ask for No. 21609 . ... $12.95 
Now Only $10.36 

Z-80 MICROPROCESSOR 
PROGRAMMING AND 
INTERFACING, Book 2 

Covers the interfacing of digital 
circuits with Z-80 CPU, PIO, and 
CTC chips. Assumes you have 
read Book 1 or are familiar with 
Z-80 assembly and machine- 
language programming. By 
Joseph C. Nichols, Elizabeth A. 
Nichols, and Peter R. Rony. 
Ask for No. 21610 $16.95 

Now Only $13.56 
For both books, ask 
for No. 21611 $25.95 

Now Only $20.76 
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Z-80 MICROCOMPUTER 
HANDBOOK 

Acquaints you with the 
hardware of the Z-80 and dis- 
cusses its software aspects, in- 
cluding use of machine and 
assembly language. Also looks 
at the microcomputers using 
that chip. By William Barden, Jr. 
Ask for No. 21 S00 .... $13.95 
Now Only $11.16 



(j 1 Bug symbol is a registered trademark of The Blacksburg Group, Inc., 
It a and denotes those books in the Blacksburg Continuing Education Series. 

Apple II and Apple II Plus are registered trademarks of Apple Computer, Inc. 
IBM is a registered trademark of International Business Machines, Inc. 



TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation 

PET is a registered trademark of Commodore Business Machines 

CP/M and MP/M are registered trademarks of Digital Research, Inc. 

UCSD is a trademark of UC Regents, San Diego campus 

Tim ex/Sinclair 1 000 is a registered trademark of Timex Computer Corporation 



IMPORTANT- 
HERE'S HOW TO ORDER 

1. Look through the Sams Book list- 
ings in this ad and find the books that 
fit your interests or the interests of 
someone you know. 

2. To get your books at this special 
discount, and in the shortest possible 
lime, complete and mail the handy 
Order card attached. If the order card 
is missing, send us the order form on 
this page or staple it to your purchase 
order. 

3. Charge your books to your Mas- 
terCard or VISA account, or include 
your check or money order for the 
full amount due. Be sure to add 12 
for handling 

4. If you'o rather order by phone, 
call the Sams Order Desk at 800- 
428-3696 toll-free or 317-298-5566 
and charge it to MasterCard or VISA. 
Give the Order Desk operator the 
code number in the box at the bot- 
tom of the order form when she asks 
for it. Order Desk hours are 8:00 AM 
to 4:30 PM Monday thru Friday, EST 
the year 'round. 

5. Mail your order to: 
| Howard W. Sams & Co., Inc. 

4300 West 62nd Street 
P.O. Box 7092 
Indianapolis, IN 46206 




SAMS 20% DISCOUNT SALE ORDER FORM 



Catalog No. Qty. Special Price Total Catalog No. Qty. Special Price Total 



□ Check 

3 Money Order 

□ MasterCard 
D VISA 
Account Number. 

Name (print) 

Signature 

Address 

City 



Subtotal 

Add Local Sales Tax Where Applicable 

Add Handling Charge 

Total Amount Enclosed 

Expires. 



2.00 



.State. 



.Zip_ 



Offer good in USA only and expires June 30, 1983. Prices subject to change without notice. 

All books available from Sams distributors, bookstores, and computer stores nationwide. 

In Canada, contact Lenbrook Industries, Ltd., Scarborough, Ontario M1H 1H5, 

Howard W. Sams & Co., Inc., 4300 W. 62nd, P.O. Box 7092, Indianapolis, Indiana 46206 
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X/laOOH '" PERSONAL 
VIVjf^VJ computer 



(List Price $299^ 

SALE! 
$13900 



(when you buy 6 tape programs at sale prices) 




We Love Our Customers 

Our Prices and Service 

Prove It! 

One Day Delivery Express 

Mall 



Have Commodore 64 Computers In Stock 



• Commodore 64 Program- 
mers Reference Guides 
Free With Purchase 

• Over 500 Programs To 
Choose From 



• Free Catalogs 
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You get (he COMMODORE VIC-20 Computer 
for only $139 00 when you buy 6 tape programs 
on sale for only 359.00. These 6 tape programs 
list for $96.00 to $132,001 You can choose one 
of these three tape program packs: 6 GAME 
program pack $59.00 (Allen Invasion, Target 
Command, Artillery, Chase, Snake Out, Cattle 
Round Up). 6 HOME FINANCE program pack 
$59.00 (Check Book, Calculator, The Budgeter, 
Home Inventory, Income Tax, Utility BIN Saver). 
6 SMALL BUSINESS program pack $59.00 (Ac- 
countant, Accounts Receivable and Payable, 
Inventory, Order Tracker, Est 1 mating and 
3iddlng, Appointments). 

33K COMMODORE VIC $1 99 

WITH 2ft TIMES MORE POWER 

For only $199.00 you get the COMMODORE 
VIC-20 Computer plu* WE ADD 8,000 BYTES 
OF USER MEMORY to give you Vh TIMES 
MORE PROGRAMMING POWER! This power- 
ful full-steed extra featured computer includes 
the 6502 microprocessor (LIKE APPLE) 20.000 
bytes ROM with a 1SK extended LEVEL II 
Microsoft BASIC, 13,000 bytes RAM, a total of 
33,000 bytes memory, plug In expandable to 
60,000 bytes, 66 key typewriter professional ex- 
panded keyboard with graphic symbols on 
keys, color command keys, high resolution 
graphics, 512 displayable characters, text 
display is 22 lines 23 characters, sound and 
music, real time, upper lower case, full screen 
editing cursor, floating point decimal and trig 
functions, string arrays, scrolling, multi state- 
ment lines, file management, PEEK AND 
POKE. Assembly machine language is 
available. We have easy to use self teaching 
books and programs. Accepts TAPE-DISK AND 
PLUG IN CARTRIDGES, connects to any TV, 
includes AD adaptor, R.F. modulator, switch 
box, self teaching Instruction book, comes in a 
beautiful console case. 

41 K COMMODORE VIC $249 

WITH FOUR TIMES MORE POWER 

For only $249.00 you get the 41 K COM- 
MODORE VIC with 400% MORE PROGRAMM- 
ING POWER THAN VIC-20! We add 16,000 
bytes user memory to the VIC-20. You get a 
total of 41,000 bytes memory (20,000 bytes 
ROM, 21.000 bytes RAM and extended LEVEL 
II BASIC) plus all the extra features listed! 

49K COMMODORE VIC $299 

WITH SIX TIMES MORE POWER 

For only $299.00 you get the SUPER 
POWERED 49K COMMODORE VIC with 600% 
MORE PROGRAMMING POWER than VIC-20! 
We add 24,000 bytes user memory to the 
VIC-20. You get a total of 49,000 bytes memory 
(20,000 bytes ROM, 29,000 bytes RAM and ex- 
tended LEVEL II BASIC) plus all the extra 
features listed! 



TRACTOR-FRICTION PRINTER $399 

This all new COM-STAR deluxe line printer, 
prints 814" x 11" letter quality full size, single 
sheet, roll or fan fold computer paper, labels, 
etc. 40, 66, 80, 132 columns. Impact dot matrix, 
bi-directional, 80 CPS. Includes special cable 
that plugs direct Into the VIC-20 printer port — 
no other costly Interface Is needed! List 
$599.00 Sale $399.00. 



SUPER 10' COMSTAR PRINTER $499 

Has all the features of the COM- STAR printer 
shown above. PLUS! 10* carriage 100 CPS, Dot 
addressable bit image graphics, 2.3 buffer, 18 
character sets. 40, 48, 66. 80, 96, 132 columns, 
prints true descender, super and subscript, 
underlining. Includes special cable to plug In- 
to the VIC-20 printer port. List $699. Sale $499. 



60K MEMORY EXPANDER $79 

Allows memory expansion to 60K total (20K 
ROM and 40K RAM). Has six slots to add six 
cartridges — you can switch select any com- 
bination of memory or programs. Stop and 
start any program with reset button, you don't 
have to remove cartridges or turn off com- 
puter. This expander Is a must to get the most 
out of your VIC-20 Computer! 



PLAY ATARI GAMES ON VIC-20 $79 

WOWl! Plug In our new "GAME LOADER" and 
you can play all ATARI video game cartridges, 
Actlvlslon, Imaglc M-Network on your VIC-20 
computer. List $99. Sale $79. 



LOW COST PLUG IN EXPANSION 

Accessories plug In direct to this computer, 
extra RAM memory, data cassette, telephone 
modem $99.00, deluxe 80 column printer 
$399.00, 170K disk drive $349.00 all plug In 
direct! You do not have to buy an expensive 
expansion Interface!! 



WE HAVE THE LOWEST PRICES 

We sell direct to customers and you save the 
profit margin normally made by computer 
stores, department stores and distributors, we 
are willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS - OUR 
PRICES PROVE ITI 



GET $300.00 FREE SOFTWARE | 
WHEN YOU BUY A 
COMMODORE 64 COMPUTER!! 



IMMEDIATE REPLACEMENT WARRANTY 

If your computer fails because of warranty 
defect within 90 days from date of purchase, 
you simply send your computer to us via 
United Parcel Service prepaid. We will "im- 
mediately" send you a replacement computer 
at no charge via United Parcel Service prepaid. 
This warranty applies to all products we sell 
because WE LOVE OUR CUSTOMERS! I 

15 DAY FREE TRIAL 



DON'T MISS THIS SALE-ORDER NOW 

G VIC-20 for only $139. plus 
$59. for e pack of program* 

Specify pick wanted , 

D 33K-VIC for only $199. 

U 41 K- VIC lor only $249. 

D 49K-VIC lor only $299. 

D Tractor Friction Printer $399. 

D Super 10' Printer $499. 

L! 60K Memory Expander $79. 

D Gam* Loader-Atari $79. 



We ship C.O.D. and honor Visa and Master 

Card. 

Name 



Address. 



City. 



.Zip Code 



State 

O VISA □ MASTERCARD □ C.O.D 

Credit Card No. 

Expiration Date . 



Add $10.00 for shipping, handling and in- 
surance. Illinois residents please add 6% 
tax. Add $20.00 tor CANADA, PUERTO RICO, 
HAWAII orders, WE DO NOT EXPORT TO 
OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or 
Personal Check. Allow 14 days for delivery, 2 
to 7 days for phone orders, 1 day express 
mail! 
Canada orders must be in U.S. dollars. 



ENTERPRIZES (factory-oirecd 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 
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A true computer system 

consists of more than just a 

computer. It also includes 

many accessories to make 

the computer more efficient. 



HERB FRIEDMAN 



FDR 

jonal computers is astounding. What is available includ 
bottom-priced aids such as keyboard overlays thai make 
i to use; I ( > converters that permit hi) ; 

Formance printers to be used with low-cosi computer systems 
loi word processing on a budget; and even disk simulators that 
add hundreds of thousands of by tes o! RAM to a conventional 
or Id-bit computer 

In show how an add-on can greatly im omputer's 

uap.i fuse, let's start our ti h aftermarket 

hardware with a device that is made for Radio Shack's Color 
erial-to-purallcl printer converter. 

["he Radio Shack Coloi Computer ~oi ■ 
called— has been a great value ntroduclion On 

is that it includes a serial output port that can be used fot either a 
modem or a printer. Unfortunately, that poll has some unusu 
characteristics, and until recently u could be connected only to a 
purpose printer that was really best suited for program 

,ngs. It wasn't possible to u I the many high- 

performance, low-eosl parallel printers on the market, such as 
the Epson WX-80. 

1-irsi to rush in to change that was The Micro Works. Their 
P180C serial-io-parallei primer adapter converts the serial out 
put From the > ' parallel output. That all 

the use i on. or .my o( the other high-performance 

Centronics-type printers dumped on the market at rock-bottom 
prices — such as the Centronics 737, and even Radio Shac 
Printer \ II dun was sold oft in some stores lor the bargain 

price oj about $300 

a as introduced by 

gnitcc, it established the I M ^-'d. 

unal-qualif) word processor The troul 
was no suitable low -co heel printer that would w 

with the omputer with or without the then-exis 

; pters That problem was revolved by Boiek instruments' 
model ( t P-l serial-to-parallel convertei that works with e\ 

pular printer including the low-cosl Smith-Corona TP-I 
heel printer With the Boiek adapter, it doesn't matter 
whether you' re using one ol the old. new, or "salvage" parallel 
printers — they all work with ; 

Now thai wc have a picture ol how drastically an add-on 
gadget or gizmo can afl rmputerai let's 

take a look at some others thai are available and what they can 

do. 



Software aids 

.ill computer accessories are electronic Some add-ons 
simply make a certain program easier to use. We previously 
mentioned keyboard overlays that can make software easi 

clStar, dBase It, and Super! 
il are two ol the best but most complicated 
programs to use because they have so many control codes and 
I i iu don't use one of those programs on a steady 
Kims you w ill have to make frequent and frustrating references 
to the operating manual. SuperCalc isn't as bad — it's among the 
il of all the spreadsheet programs to use. but it also has an 
I of command codes However, with the Kleer- 
Nborne (shown in Fig. I ). the operation of 
all three are simplil ied and they become almost adelight to use I 
thai those Kleenex overlays by Creative Computer Prod- 
ossibty the besl operating aids on the market. The 
ion die-cut keyboard overlays are made of heavy . fl 
plastic I hey have the commands grouped around the keys, and 
belter than the summary cards that the man- 
supply with their software! The Kleenex aids have 
had test users up and running the three programs in hours rather 
than d And they can quid I i running a 

progi iu haven't used in a while. They are supposed to 




FIG. 1— KEYBOARD OVERLAYS from Kleertex can have you running 
soltware In hours rather than days. 
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be in the Xerox stores sometime in 1 983. Personalis . if [ didn't 
own an Osborne I'd cut the templates down to fit mj computer — 
which is how I'm g tact template for Word- 

Star to a Heath HI9 termi 

Timex Sinclair accessories 

One of the great thin 'HTiputer accessories is that they 

can increase the power of even the most inexpensive machine. 
One of the mast popular low-cost computers is the Sinclair ZX8I 
and/or the Timex Sinclair 1000, (The only difference between 
them is that the Timex. with 2K of RAM . has twice the memory 
of the /.XS I . ) That computer is used by some perople as a trainer 
for children; by others who are on a budget as a "main" 
computer, and it's even used by owners of full-blown personal 
computers who want a portable that fits into an attache case. To 
riiex has limitations is an understatement — but ii is 
;i remarkably powerful computer fur the money. The "official" 
accessory is a plug-in IfiKRAM module Another Timex acces- 
sor] liable in the US), is tiny and uses 
i Inn rolls ol thermal printer paper that are best suited for listings. 
But there are aftcrmarket outfits that turn out professional 
acce ir the Timex, Sinclair computers. For example. 
Memotech Corp. makes memory modules of 16K and 32K 
RAM and even 64K RAM. They also make a Centronics-type 
printer interface that permits the use of a standard parallel printer 
with the Timex and also a module for high-resolution graphics 
( 198 X 248 pixels). As shown in Fig 2. each module connects 
to the rear expansion port and has its own expansion port on the 
rear so that other modules can he plugged in and stacked. At the 
end of the line Time.x's own 16K module can be installed. (For 
32K total RAM you could use a Memotech 16K module and the 
Timex IdK RAM module > The "award winner" of all those 
modules is ttu !>e parallel printer interface. That 
lets the user step up to professional quality printing — no more 
little strips of paper. 

Because the Timex.'Sinclair computer is low cost and mass- 
merchandized it might well prove to be the most popular i at least 
the most widely sold) computer, so we can expect to see many 
more "expansion" devices ottered as accessories Already, 
full-sized, typewriter-like replacements for the hard-to-use 
membrane keyboard are hot sellers, as are keyboard "beepers" 
that let you know when you hit a ke\ We have read advertise- 
ments describing clock calendars that plug into the expansion 
port, and even a communications modem and an EPROM pro- 
grammer; but inquires to date have failed to turn up a production 
model— all appeared to be mthe "final stages of production" at 
the time this article was prepared. 

Printer accessories 

Another gadget for printers — there are lots of them — is hard- 
ware generally described as a microbuffer. That's an 8K or 16K 
RAM specifically intended to connect between your computer 
and the printer. There are even models that provide as much as 
64K or 256k of RAM What's the advantage of one of those 
del I would know if you ever had to wait for your 

printer to finish printing a document before you could get back to 
using your computer for something else. The typical matrix 
printer for a personal computer runs at a top speed ol approx- 
imately 80 characters-per-seennd. Some dais) -wheel printers 
arc even slower, some as slow as 12 or 14 eharacters-per- 
I <ng document it can take quite a while. 
perhaps 5 to 1(1 minutes to print 4i H H >0 characters). 

In "computet : minutes is a lifetime, .md during that 

period your computer sits unused for any purpose other than to 
prim the document. Thai's a most intolerable situation. 
But if you connect a microbuffer RAM between the computer 
d the printer then the computer can dump characters into 
microbuft'er RAM at p to 120,000 characters per 

second. 2600 words in the blink of an eye. When enough RAM 
is tree in the microbuffer the computer does another high-speed 
dump to till the buffer RAM V\ hile the printer extracts its data 




FIG. 2— ADD-ON MODULES for the Timex Sinclair computer from 
Memotech Corp. are stackable. 



slowly from the microbuffer, the computer has its RAM free and 
can be used for other purposes. 

Microbuffers are available under many different brand names 
for a host of computers and printers. Some get built into the 
printer, such as the one for the Epson printer from Practical 
Peripherals. Inc. Others are outboard accessories such as the 
Printer Opiimrrer from Applied Creative Technology. I in. 

We previously discussed a serial-to-parallel converter for the 
Color Computer, but other computers or computer users could 
also use such a converter. (Thai's not only for printers, but for 
any other parallel device.) Presume, for example, that you have 
just replaced some of your early computer equipment and dis- 
cover that the new stuff is made for serial printers only. Or 
perhaps for some other reason you decide lhat serial is the way to 
go. But alt your old printing equipment is parallel, and its 
trade-in value is zilch. What do you do? No, you do not mort- 
gage the old homestead. Rather, you conneci a $79.95 standard 
(Ho! Ho!) RS-232 serial-to-parallel interface adapter between 
the computer and the printer (or between the computer any other 
parallel accessory). 

That adapter converts the computer's serial output to 
Centronics-type parallel, and if all goes as expected, everything 
should work. One standard seriai-to-parallel adapter is man- 
ufactured by Engineering Specialties. Its lowest baud rate is 150 
(rather than the more or less "standard" 300 baud) and the 
device will therefore work with Centronics-type parallel I/O. 
most IBM Sclectric printer conversions, and the slow daisy- 
wheel printers such as the Smith Corona TP-I (which can be a 
real problem with serial/parallel converters because the compu- 
ter is sending the second character before the first is printed). 
The Engineering Specialties converter has a one byte memory 
which allows the printer to finish before it receives the next 
character, and the printer will work even if the computer cannot 
send 1 10 baud. Because nothing in the world of computers is 
standard, I would suggest that you phone ahead and ask them if 
their gizmos wilt work with your system. 

Take careful note that your printer, or the computer, must 
provide the 5V at 20-mA needed for the adapter. Most printers, 
but not all. have 5 volts on RS-232 pin 18. If not. you must 
provide the 5 volts from somewhere else. 

When trouble comes 

Having trouble interfacing your printer or your modem to 
your computer? Does your printer's output have no relation to 
the specified formatting? Surprise! Standard RS-232 doesn't 
turn out to be all that standard: sometimes it seems that everyone 
puis a zinger or two into their RS-232 connections so you have to 
purchase their software and hardware. (How I remember spend- 
ing hours trying to get a modem working until 1 discovered that 
Heath held pin 20 of their RS-232 connection ai five volts- 
whs ?) 









If you like to use a lot of hardware peripherals, 01 if you are 
using several computer';. ;i gadget that you might wan! is some- 
thing called a Model 50 Breakout Box from Remark Datatcom, 
inc. It has male and female RS-232 I/O connectors, and DIP 
switches in series witl nal line that permit you to open 

any of the 24 signal lines. Terminals on both sides of the 
switches allows the user to patch any input signal to any output 
terminal. It even has four common bus areas so you can connect 
two or more terminals together (some modem circuits need 
that). Six patch cords are supplied, and for those of us with poor 
memories, the standard RS-232 signal list is imprinted on the 
enclosure. 

If your RS-232 hardware configuration doesn't work right 
then you can switch open the questionable signal lines, patch the 
input to whal you figure is the output, and when everything 
works right you simply make up an ordinary patch cable with the 
wiring configuration that you worked out. The Breakout Box is 
shown in Fig. 3 and it can save hours of troubleshooting and 
calculations. While the S79 price of the device is a bit stiff for a 
one-time installation, its a great device for local users* groups. A 
slightly less sophisticated version (without the DIP switches, 
just patch terminals) is available for less than S4(i 

Male or Female? 

It never fails: The connectors on your new peripherals arc 
always the reverse of what you've been using. If all your 
connecting cables are male-io-male the next piece of hardware 
will require a female connector. Most of the gender problems 
with RS-232 style connecting cables are easily resolved with a 
Gender Reverser from B & B Electronics, Those are simply 
small printed-circuit cards with matching RS-232 connectors on 
each end (male to male or female to female), Attach your present 
RS-232 cable and voile, the gender on one end of the cable is 
reversed. The prk omewhathigh, but that's about 

whal it woutd cost you if you went out and purchased the 
connectors and cable from a local store, and the gender reverser 
is a lot smaller and more convenient. Normally, femate-lo- 
female is the most convenient reverser. so if your budget can 
only afford one. gel the female model. 

One megabyte on-line RAM. 

No, you don't need a maxi-computer to gel a megabyte, or 
megabytes of RAM on-line; all you need is lots of money 
and a device known as a disk simulator or semidisk. Consider 
your disk drivels): if it's an write about 

i(H)K, If it's double density about IS0K. If it's double-sided 
double-density. 360K. Two drives ? 740K and soon, all the way 
up to the megabyte range. Now imagine if you will that you 
replace the drive with RAM that is driven to operate as if it were 
a disk drive. The computer will write and read from the "disk:" 
but now. instead of a disk drive taking (what seems like) forever 
to locate the desired data, the signals zip through the RAM in 
microseconds. 

To run a disk simulator you simply connect the device in place 
of a disk(s) drive and run an installation program, The computer 
then sees the simulator's RAM as a disk, and the data is stored in 
the RAM at it would be on a disk. There are two important 
differences: The RAM gives you virtually instant access to the 
data, and it is volatile (When you turn off the computer's 
power, the RAM's dala is tost.) 

Disk simulators can be obtained as outboard add-on accessor- 
ies or as cards .specifically designed to plug direcily into a 
compuierin place of the disk drive They are available for S-100 
computers, the TRS-80 Model II, the IBM Personal Computer, 
and the Apple II. They are so successful thai we can expect 
models will soon be available forevciy personal computer (hat 
uses a disk s\stem. 

One problem with disk simulators is that they lose their 
memory contents when power is shui down or interrupted. That. 
of course, is because of the propemes of RAM. There is. 
however, a disk simulator that does not suffer from that short- 
coming: the Bubdisk from MPC Peripherals Corp. That device is 







FIG. 3— IF YOU HAVE TROUBLE with a "standard" RS-232 Interface that Is 
not standard, the Breakout Box can help you figure out what's wrong. 



a bubble-memory disk simulator. Bubble memories feature the 
read/ write abilities of RAM's along with the non-volatility of 
ROM's, and the mass-storage capabilites of a tape or disk. 

The 128 K Bubdisk has an interesting feature. In the event of a 
power failure or brown out. the board will automatically power 
down to ensure the reliability of the stored data. 

What happens to the disk -operating system, utilities, and the 
like'.' That's all on the first disk drive. The simulators are used in 
place of the second, third, or fourth drive, depending on the 
particular computer installation. You can use the simulator 
RAM for program development, or whatever, and store the end 
resuli or data on the remaining disk drive(s). 

As with all new things, simulators don't come cheap. A 51 2K 
simulator goes for almost $2000 — but that's today's price. 

More Color Computer accessories 

ne o f t he m ajo r I i m i tat i ons of the Color Ctwipw reri s that you 
can have only one ROM module plugged in at a time because 
there's only one ROM module port. Considering that aftermar- 
ket distributors are packaging their software in their own ROM 
modules, it's conceivable that there will soon be a need to run 
several modules at one lime. For example, a disk drive (which 
uses the module port), a BASIC AID module, and who knows 
what else — the Color Computer is fast becoming a giant in 
low -cost computing. Among the leading gadgets to expand it is 
the Basic Technology's BT-1000 color computer expander, 
which is a device that converts the single ROM module port into 
five pons thai can handle either ROM or RAM modules. Why 
would you use a RAM module on a ROM port? To expand 
RAM. The ROM port address is located above the internal 
RAM, so RAM used on the ROM port will provide additional 
RAM at the top which can be used to store utilities, etc. 

For those who want to add professional-quality time keeping 
to their "CoCo" programs, Basic Technology has a crystal- 
controlled module for a real-time clock/calendar that provides 
the day. dale, month, year, hours, minutes and seconds. An 
internal NiCd battery keeps the module running when the com- 
puter is turned off. 

For those owners who want to design and build their own 
hardware. Computer Accessories of Arizona has a breadboard 
that plugs into the ROM module port and brings out the data, 
address, and control signals. It provides 16 square inches of 
pre-drilled breadboarding area with plated-through holes that 
are compatible with wirewrap accessories. 

There are probably more accessory joysticks available for the 
Color Computer than for ail the video arcade games. Those 
"high performance" or professional (professional?) joysticks 
can let you zap more Klingons, protect more cities, destroy more 
missiles, than any other. Each claims to be a breakthrough in the 
state of the art of joystick technology. 

Moses Engineering (PO Box 1 1038, Ardmore Highway Sta- 
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Applied Creative Technology 
2723 Avenue E East. Suite 717 
Arlington. TX 76011 

Basic Technology 
PO Box 51 1 
Ortonville, Ml 48462 

B&B Electronics 
PO Box 475 
Mendota, IL 61342 

Botek Instruments 
4949 Hampshire 
Utica, Ml 48087 

Cognitec 

704 Not) Ave. 

Del Mar. CA 92014 



Computer Accessories of Arizona 

5801 E. Voltaire Dr. 
Scottsdale, AZ 85254 

Engineering Specialties 
1501-B Pine Street 
PO Box 2233 
Oxnard, CA 93030 

General Automation 
9600 Roosevelt Blvd. 
Philadelphia, PA 19115 

Giltronix, Inc. 

970 Sab Antonio Rd. 

Palo Alto, CA 94306 

Memotech Corp. 
7550 West Yale Ave. 
Denver CO 80227 



MPC Peripherals Corp. 
9424 Chesapeake Drive 
San Diego, CA 92123 

Practical Peripherals, Inc. 
31245 La Baya Dr. 
Westlake Village, CA 91362 

Remark Datacom, Inc. 
4 Sycamore Dr. 
Woodbury, NY 11797 

RKS Industries 
4865 Scotts Valley Dr. 
Scotts Valley, Ca 95066 

The Micro Works 

PO Box 1110 

Del Mar, CA 92014 
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iion. Huntsville a light pen thai plugs into one ol 

ihc Co/or {'.)»!/• Ii takes some program- 

ming skill in BASIC lo use the lighl pen. bul you can write 
programs where the pen ' irreci answers from a 

uls pattt i That light pen 

>ome better documentation if ii -ed by beginners 

and newcomers lo BASK bul il you know what light pens are 
all about you probably can make u do many tricks 

Fot those who need a larger computer bul have so much 
invested in thep miptitei that they can't bail out for 

something largei in expansion interface from Gi 

nation. Thai gizmo idgel ' is disk com- 

patable; ii p >4K RAM access foj the J2K Revision-E 

model oi ii mter. It provides a parallel porl 

printer or I IO— leaving the RS-232 porl available tor simulta- 
neous modem use. selects up to 7 more peripheral cards, and can 
even hand! h synthesizer 

Expansion 

u're hav'tn irying to run several peripherals on 

one I/O port then you shorn • ihat Giltronix, Inc. makes 

'hl.it k boxes tliat eliminate plugging and unplugging equip- 
ment u want to sub ty, a printing terminal 
CRT terminal, or a printer foi a modem, ami so on I heir model 

is an automatit tot thai * 

three peript i i'l >>i < \< I by simply entering a com- 

mand on the keyboard; the appropriate baud rate is set auto- 
matically when the peripheral J Foi those ol you 

like a data-processing 
lem. Giltronix has models that swi 

Killing the killer 

Ii takes but a single transient surge on the power line ti 

"jrammiii- ided into RAM ii it rides through 

tipply Now the kind of surge we're 
talkini il one thai dims the lights or shrinks the video 

display Rather . it is one so brief that you never know it occurred 
until you look up and see youi garbage 

a lightning hit milt 
cnt that will There are man; 

ued specifically to st|iiash thai I risient 

jo undei various brand names but they all accomplish the 
same result thai we will give is the Surge 

from ' lliai is a protector that plugs into the 

■ iiputei plugs into it. Transient 

before they even gi met the computet 



Controlling the worli 

In the earl) t; imputing, no newspapet articli 

compuicis was. complete without some anecdotes about com 
puterisis who 'enhanced " iheir lives with a home controlled by 
puter — or was it really a computer lhai controlled their 
lives? The computer turned the lights on and off. answered the 
phone when no one was home, put up Hie sotiee in the morning, 
turned on the lawn sprinklers, and kicked the eat out for the 
mghi What those articles failed lo spell out was thai most of the 
hardware was custom lifficull foi the 

non-engineei to ii ! usually wasn't worth the effoi 

VOUfl 

all night.' But, ii you want your computer to control the ou 
world, it's now easy and relatively inexpensive. Radio Shack 
has a li »n i roller priced at $39 l )5 that works in conjunction with 
the BSR controller modules— ir al are used 

with the BSR X-IO Wireless Remote Control System As de- 
termined by your BASIC program the controller broadcasts a 
BSR-type signal through the AC powerline, causing the in- 
dividual modules lo apply or remove AC power Irotn an attached 
appliance Though Radio Shack has been more oi ic-.s the leader 
in utilizing the BSR-type device 

nine to time other control devices foi other computers 
appear in the marketplace As a general rule ll 
some form of parallel output poit | rial to 

which you must connect a lot vitching rtardwa 

they provide a low-current "dry" contact closi 
more circuits. Again, you provide the rest ol tin. 

pi lor the BSR-type controller, the other designs come and 

icause Ihej are simply too much ii ihe non- 

technical personal-computer user Bul il a BSF itroller 

becomes available loi your pailiculai computet, snatch il up. 
even if you have no use lor ii at the moment, i It's amaz 

ou find for it aller vou own one i 1 hi itively 

inexpensive and a delight to use -meaning the) 
friendly; they actually can switch a sma 
dilioner directly, without any intermediate hardwi 

ou have probably noticed we haven't even to 
hard disk drives, disk storage cabinets, disk drive c 

rs, protectors, add-on monitors ten oilier things. 

Those are all standard equipment used or desired b) aim 
computerists We've concentrated on the gadgets 
that are relatively unknown or unused, but lhai can put . 
power and/or pleasure into your compu ften. a 

gadget you never thought von would need (or maybe th 
n thought ol at all!) suddenly becomes the ki 
whole new direction in personal computing R-E 
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UNI Dl I HE MOST EXCITING RESULTS Of MIL CGMI 

lut ion is the ability with which we can access and use informa- 
tion. We now have more information we can access than ever 
before, such as stock reports, world news, and other data. That 
data is available from the wide variety of information networks 
that have been established in the last several years— and all of 11 
is only a phone call away. 

Those information systems (sometimes called remote data- 
bases) include The Source, CompuServe, and Dow Jones, to 
name just three of the major, general- interest networks Howev- 
er, there are many other smaller and more specialized services 
tble, too, 
Access to those services has been somewhat limited until 
now. Thai's because il you wanted to connect to such a dal 
base, you had to have a computer and a modem with which to 
link the computer to the service. However, that left a wid( 

ment of potential users out of the system, because man) 
them didn't have computer facilities available 

But that situation is rapidly changing as Urn -com home com- 
puters are becoming more widespread. Any of those personal 
microcomputers, when used with the right software and a tele- 
phone modem, can conned to one ol the information netwoi I 
It is necessary . ol course, that you have a subscription to the 
service. 

However, there are some people in the population who really 
might not care to own a microcomputer, but still want some ■ 

- one or more of lite many networks What ai 
people to do? They can opt toi any of the personal data terminals 
available on the' market Those range from keyboard-only 
"dumb" units to "intelligent" terminals that include iheirown 
display screen, modem, and irn 
Although some terminals do offer a number of features . none 
ersonal computer can. What, then is the 
advantage of a terminal? The answer, obvioush ler- 



11 you want to access dial-up 
information networks or data 
bases, but don't need the 
power— or expense — of a home 
computer, then here's an 
attractive alternative. 

MARC STERN 



urinals are available as complete units in a price range from $399 
to about $700. Compare that to a cost of about $1,000 for the 
average home computer configured with the equipment and 
software needed to act in a terminal rote. That includes not only 
the software package that can run up to $ 150, in some cases, but 
also the modem, display screen, necessary memory, and possi- 
bly a printer. Yes, il is true that a top-of-the-line intelligent 
terminal with a printer can approach that price level, too, but for 
the average user who wants to save some money, a terminal is 
the best bet. 

Dumb or intelligent? 

Before we go any farther, there are several terms which have 
lefmed. and we'll start with "dumb" and "intelligent." A 
dumb terminal is just what the name implies — it cannot act for 
itself and must be driven by another system. It can be driven by a 
mainframe computer, a minicomputer, or a microcomputer. 
That type of terminal, available from many sources, is incapable 
of all but the most elementary functions, such as rudimentary 
en editing and cursor movements. 

An intelligent terminal, on the othr hand, is usually driven by 
an K-bit microprocessor. While it is capable af acting as a dumb 
terminal, it can really do much more. It allows you to have a 
greai deal more interaction with the system or network to which 
it is attached. 

Let's now take a closer look at each of those types of ter- 
minals, and the features and capabilities that you can expect 
from 

Essentially, the dumb terminal is a slave to the system to 
which it is connected, and the user must access the system's 
functions to support the terminal's actions. The terminal may 
include a port lor connection to a modem, but il includes little 
xcepl lor a keyhoard processor that decodes the keyboard 
inputs, a ROM that contains character-generating information. 
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and a video driver thai produces the screen display. It might also 
include a small amount of RAM — maybe enough to store three 
or lour pages of information from an information network or 
from a mainframe system However, it is incapable of support- 
ing any other peripheral equipment, such as a line printer for 
hard copy . 

If we now look at the intelligent type of terminal, we find that 
the motherboard not only includes an 8-bit microprocessor, but 
also a good bit of RAM and ROM. The intelligent terminal is 
also capable of driving a printer for hard copy, and it contains a 
line editor so you can compose and edit messages For transmis- 
sion as electronic mail. It might also have sonic special features. 
For example, it might be capable of instant access to such 
services as The Source or CompuServe if its ROM is pro- 
grammed lor that. 

ASCII 

If you shop for a terminal, another term that you will run into 
is the acronym ASCII (American Standard Code for Information 
Interchange). Essentially. ASCII is a a binary data code that 
takes the information generated by your system and turns it into 
a binary or machine-level number or code. Its purpose is to allow 
formation exchange between equipment made by different 
manufacturers. Since the code is almost universal, the informa- 
tion generated by your XYZCo. terminal will be readable either 
by an ABC Co. terminal, a mainframe computer, or a distant 
database or network. Conversely, your terminal will recognise 
the information coming into it from any (ASCII encoded) 
source. If you are in the market for a terminal, be sure that it is an 
ASCII-capable unit. A!) of the terminals mentioned in this 
article use the ASCII code. 

In most terminals, the generation of the ASCII codes is 
handled by an input/output (I/O) processor. The I/O processor 
contains the necessary code-generating information in ROM, 
especially if the terminal doesn't use ASCII on its own internal 
communications bus. The I/O processor takes the digital in- 
formation it receives from the screen memory or RAM, and then 
performs the necessary encoding to rum it into properly-coded 
signals, so that the terminal can communicate with others. If the 
terminal uses a different internal data-encoding format, then the 
small I/O processor will turn the ASCII code it receives into 
machine- usable form. However, it should be noted that most 
terminals are able to use or generate ASCII directly, so the 
somewhat complex circuitry needed for translation and code 
generation isn't normally necessary 

Although ASCII is almost universal for data communication, 
there are some companies which still insist on using iheir own 
coding. A good example of this is IBM which still has many 
systems in the field using EBCDIC (Extended Binary Coded 
Decimal /nterchangc Code). 

Input/output 

In order for the terminal to communicate with a computer, an 
information network, a printer, etc.. it must have some type of 
I/O port. There are two major kinds: parallel and serial. We'll try 
to explain the difference between the two without going into too 
much detail. A parallel port sends/receives data eight bits ai a 
lime. In contrast to that, a serial port sends/receives data 
serially — one bit at a time. Therefore, a parallel port can handle 
data much more quickly (ban a serial port can. However, a serial 
port is a more reliable method of data transmission, because it is 
less susceptible to noise pickup, especially over long distances. 
Furthermore, we should mention that serial transmission is used 
over the phone line Parallel transmission, on the olher hand 
isn't really feasible on any but a hard- wired, dedicated system. 
Ill cannot be used with phone lines.) 

On some terminal systems, you will not see a serial port. 
Instead, you will see a modular phone jack. However, don't be 
misled; inside the box (here is an interface to handle the work of 
input and output. What the manufaciurer has done is to put the 
modem inside the terminal. All you have to do is plug in your 
[modular) phone plug. 



Displays 

The quality of (he display thai you can obtain is limited by 
both the tci ability and (he ability of (he display screen 

itself, first, we'll start with the tetn 

If you look closely atthc it the characters 

are actually made up of dots. The quality i of the 

characters is determn: uze and numberof the dots in the 

dm matrix. A matrix ol 5 dots i width) by S> dots (height) will 
yeild characters with reasonable definition. However, a 7 
matrix is better because the dots are closer together and therefore 
the tetters have more clarity. 

Just because the terminal's character generator is capable of 
producing with high resolution, that doesn't assure 

you of having a readable display 1 he capability of the di 
screen comes into play here. The display screen is divided inio a 

of pixels (a horizontal measurement) and picture lii 
is the interaction of those two parameters that defines the sharp- 
ness or clarity with winch you will see a graphic display or 
character The more picture lines and the more pixels you have, 
the sharper will be the characters you can obtain. Thus a high- 
Ution screen may have a display capability ol 512 x 250 
1512 | and will give Con- 

versely, a display with a resolution of 140 x 200 will have 
relatively poorgraphics or character-generating capability That 
principle can be seen easily by comparing a magazine pi 
one from a newspaper. Although both arc made up of dots i look 
closely'), the magazine photo is sharper because its do 
smaller and closer together. 

The display on an intelligent terminal is normally 24 lin 
80 columns — the commonly accepted industry standard. On 

"t those terminals there is. a 25th line That is the 
line, and il yives the operator an indication of what mode the 
terminal is in. 

The status line usually appears at the topi >t th< nd it Ls 

a non-changing feature of the screen. It will display the mode the 
terminal is in, whether it is on-line or off-line 

Menus 

Many terminals are also user-friendly in that they display a 
series of menus. A m the user a list of commands and 

the key to push to execute any of those commands. This prompt- 
ing guides the usei through the steps need© a function. 
The menu routine is usually accessed via a HELP key or key- 
board routine. An example ol a n auto-dial t unction is 
shown in Fig I Note thai it tells the user exactly how to use the 
function, for example il says to press a Idler to dial, to pn. 
to change the directory . ei menu -operated, even 
a first-time user should have little problem in running it 

Now we have covered some of the basics that you'll have to 
know when you are first in Ihe market for a terminal However. 







FIG. 1— A menu-operated system Is easy to use even for someone wilh no 
previous experience. 




FIG. 2— Radio Shack's TRS-80DT-1 is a high Quality data terminal 






there are oilier things to be considered, and we'll gel to those 
next. 

Modems 

Because modems are covered in detail in another article in this 
maga/mc, we will not discuss them here in great detail. We will. 
er, mention a couple of considerations to keep in mind, 
the modem should be Bell 103 compatible That is a 
communications protocol which allows transmission at 300 bits 
per second ot 300 baud If it is Bell 202/212 compatible u is 
possible you may not be able to tog onto an information net- 
work. (Thai type of terminal or modem runs al 1 ,200 baud and 
must information systems are geared to run at 300 baud . l If, 
however, the network oilers a 1,200 baud option.and you can 
use it, then do — you'll save a loi of tin 

Many terminals themselves can be configured to mn at many 
speeds up lo 9.6(H) baud of more and can he hard-wired to a local 
mainframe or dedicated minicomputer. But. unless you have a 
dedicated phone line or circuit, then the hi cd possible 

for reliable communication over a phone line is 1,200 baud. 
After that, the bandwidth taken by the signal is too broad and 
there are loo many chances for error. 

Two more items about computer communication by phone of 
which you should be aware are the method of dialing and the 
phone-jack requircme air lerminal is capable of auto- 

dialing and it uses the DTM1- l/Jual /one Uulu Frequency) 
system (commonly called system 

hasn'i been computet still uses the older form of pulse 

i dialing, then it is possible that you won't be able lo 
access the information network dii m the keyboard. 

Instead, you'll have to use your plum lish communica- 

tion, further, if your terminal is equipped with a modular plug 
and your home has only the older-style block terminals, then 
you'll have to buy an inexpensive adapter 

Some examples of terminals 

Now thai we h i al the different types of terminals 

and what they can do, let's preseniai- 

i terminals avail include the dumb 

terminal, the intelligent K. nly unii. and I he all-in-one 

intelligent terminal 

The Radio S randy Center. 

Fori Worth 
dumb terminal. Although it is best-suited for hard wiring to a 



FIG. 3— The RCA VP2SQ1 Videotex Data Terminal Includes, among other 
features, a bull! In modem and built In tone and white-noise generators. 



mainframe computer or interoffice information network, it can 
also be used, with a modem (not included in $699 purchase 
price), to access an information network. The video display is in 
black-and-white and it is capable of displaying the standard 80 
columns by 24 lines and both upper and lowercase letters. That 
display is housed along with a standard keyboard (with separate 
number keypad) in one cabinet 

Ten data transmission rates are keyboard-seleciable. and 
range from 75 to 19,200 baud. Also included in the DT-I is an 
RS232C-compatiblc communications port and serial and par- 
allel primer ports. 

An interesting feature of the terminal is that it is code- 
compatable with four popular terminals: the TeleVideo 910, 
Lear Sicgler's ADM-5 and ADDS 25 and the Hazeltine 1410. 
The particular configuration that you want to use is keyboard 
selectable. 

The second type of terminal that we will give an example of is 
the keyboard-only intelligent terminal. That type is besi typified 
by the RCA 3301 (RCA Microcomputer Products. New Hol- 
land Ave., Lancaster, PA I76(l4i Thai terminal is intelligent 
because it has many features including user-definable charact- 
ers, full control over color graphics, tone generator, and more. It 
features a membrane-type keyboard, rather than a typewriter- 
like keyboard. However, the embossed characters are arranged 
in standard "QWERTY" typewriter sty! 

The 3301 is priced at $369. That dues not include the external 
modem which musl be used for network access. (A similar RCA 
terminal, the $399350./ is shown in Fig. 3 It does include an 
internal, direct-connect modem. It also includes a built-in print- 
er interface, and can be honked up to RCA accessories to make it 
capable of such I'uneions as auio-dialing to make it even more 
intelligent.) It offers ihe choice of interfacing with a standard 
color or black-and-white television or acomputcr-grade monitor 
(which will provide better res. ndard TV). 

However, this keyboard unii is capable of generating a display 
which is only 40 columns w ide — thai is halt of (he 80-coluran 
industry standard. In another mode, the characters become 
double-sized, culling the display in half lo 12 lines by 20 
columns. The dot malnx is 5 by 6. which means, the letters do 
not have good definition. Besides generating 52 upper and 
lowercase characters, 10 numerals, 32 punctuation and math 
characters, and 3 1 control characters, there are also some user- 
definable characters Also, since it is intended to be linked to a 
color terminal or TV . it can display eight co lit levels of 

bright i 

The unit also oilers the option of selling transmi 

parameters For example, six baud rates from 110 to 1 9,200 can 

be selected Also, even or odd pan ^en. (Parity 

refers to a error-checking code where the the total number of l"s 

in a characlercode is counted. If even parity is chosen, and 
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an odd number is counted, then you know thai an emu das 
occured in the ti i.) li even or odd parity is not chosen, 

then you can select the stati a character to be 

eithei a mark or a space 

Full .«! ti. i what that 

means In (he lull-duplex mode, when you type in a character, 
the terminal watts lor an echo from the computer nr net 

it displays it nn the screen In the half-duplex mode. 
whate pe on the keyboard is show n on the screen while 

ol a keyboard-only intelligent terminal is 
Shack's rRS 80 \ idcotex terminal That $399 terminal is 
shown in Fig 4. It features a lull, standard keyboard and in- 
terfaces with either a color TV or a monitor, The unit feat 
68091 eight bil microprot ilso has I6K oi RAM so a 

m store up to 32 pages ol information foi later viewing 
One advantage of that is that in some cases it can cut down the 
amount of tune thai you are connected to the network, thus 



■ That terminal, one of the best nn the market, is shown in 
rheZ7 / is menu-driven — it displays the choices avail- 
ie moment the powci is turned on. A series oi menus 
makes it pi me key to perform most functions 

iteresting features ol the ZF! is us huih-in 
auto-dial modem, which we mentioned previously (the phone 
direcr in store a director) of up to 

26 phone numbi ry backed-up RAM Then, to make a 

call, all you need do is press the single key that the menu 
indicates 

A real-time 24-hour clock runs when the Z7W is turned on. 
I hat can be used to keep track ol on-line time, oi just to keep 
track ne ol any telephone call 

The 5699 //'■/ includes a I. nsphor monitor 

that displays the industry standard 24 lines of80 characters (plus 
a status line). It is also capable ol producing a double sized 
display The character dot matrix si/e is li will also 

support both RS-232C and IT'l. communications at rates from 





< FIG 5— The ZT-<fiom Zenith is one ol the most Intelligent terminals on the 
rx market. Its built-in prompts also make it one of the easiest to use. 
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FIG. 6— its briefcase size and built-in modem and printer makes the TRS- 
80 PT-210 Ideal tor anyone who needs a portable data terminal. 



It) to 4,800 baud. 

The next temtal that we will look at is ditferent from those 
discussed above This terminal — Radio Shack's PT-210 port- 
able data terminal (shown in Fig. f>) — is not meant to lie used 
with a display screen Instead, it contains ,i built-in non-impact 
thermal printer. Also built in is an originate-only modem with 
acoustic coupler An RS-232C interlace module, which allows 
you to connect the PT210 directly to a host computer, is avail- 
able front Radio Shack for S70. 

The unit conies with :d, ASCII-encoded keyboard. It 

will operate al I i (I or 3< HI baud, in duplex or half-duplex modes, 
and with even or odd parity. Although the keyboard does not 
contain a separate numeric keypad, it does include an interesting 
feature: a switch-selectable number-entry keypad. When that 
feature is chosen, thirteen of the letter keys form a calculator- 
style keypad so that you can easily enter numbers and signs 

The built-in printer uses a 5 x 7 dot matrix and it offers a 
variable contrast control Seventy one characters are printable, 
with lowercase letters printed as their uppercase equivalent. 
Each line can be the industry-standard SO-characters long. 

So, is a personal terminal tot you? Well, in short, a terminal is 
perfect if you want to be able to "enter the information age 
do not want [or can't afford) a microcomputer. It might also be 
ideal t have a microcomputer For instance, you 

mighi want to quickly check tin k market report al the 

same time you arc using your computet lor another task. With a 
terminal, you can get that report while youi microcomputer 
keeps on working. R-E 
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LEARN HOW MICROPROCESSORS WORK FOR $149.95. 



The Micro-Professor MPF-1 is a 
serious, hands-on teaching device used 
by colleges and universities, technical 
schools, corporate training programs, 
and individuals, worldwide. 

The heart of the MPF-1 is a Z-80 micro- 
processor. It is specifically designed to 
aid you in learning the architecture 
of the most popular 8-bit central 
processing unit on the market. In 
addition, with the MPF-1 you can do 1 
breadboarding and prototyping for both 
hardware and software applications, 

The Micro-Professor MPF-1 features 
2k bytes of RAM (expandable to 4k) 
2k bytes of ROM (expandable to 8k) 
36 key calculator-type keyboard 
Tiny BASIC interpreter for help in 
learning assembly language 
Built-in speaker 

Cassette recorder interface for program 
storage 

24 input/output lines 
3,5x1.36 inch breadboard area 
Two 40-pin busses for the standard CPU 
and optional CTC/PIO allows for full 
expansion to Z-80 architecture 
capabilities 

AC power supply included 
Three instruction manuals include 
source monitor listing plus 18 experi- 
ments in hardware and software 
and the Micro-Professor comes in an 
attractive book-style carrying case for a 
micro price of only 5149.95 with a 90-day 
unconditional written warranty. 



Z-80 is a registered trademark of Zilog Inc. 
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User options include 
Thermal Printer (PRT-MPF) $99.95 
20 column, alphanumeric, printer, in 
BASIC, with disassembler 
EPROM Programming Board 
(EPB-MPF) $169.95 For all 5 

volt EPROMs (1KB, 2KB, 4KB). 
Av^w Read, copy, list and 
m verify capabilities. 
[»■ Speech Synthesizer 
W Board (SSB-MPF) 
$139.95 Avocabulary 
of 1200 + words plus more in the future. 

If you're serious about learning (or 
teaching) how microprocessors work, 
now is the time to order the Micro- 
Professor. 

Individuals using the Micro-Professor 
MPF-1 outside of structured classroom 
situations should have at least a 



rudimentary knowledge of 
microcomputer technology. We will 
provide a list of appropriate literature 
to those who request it 




To order call toll free : 800-538-1542 
In California call 408-773-8400 
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Multifcech Electronics Inc. 

Name (Please Printl 

Address . . 

City 

. Zip 



State 

Signature 

Check or money order enclosed D 

Visa □ Mastercharge □ 

Card No Expires . 



For further information of order 

In U.S. and Canada mail to: 
MuHjtech Electronics Inc. 

195 West El Camino Real 
Sunnyvale, CA 94086 
Teh 4D8-773 8400 
Tex: 17B0O4 

MPF-1 Micro-Professor 

PRT-MPF Thermal Printer 

EPB-MPF EPROM Programming Board 

SSB-MPF Speech Synthesizer Board 

Shipping and Handling 

California residents add sales tex 

TOTAL 



Outside of North America mail to: 
Multitech Industrial Corporation 
977 Min Shen E Road, 105 
Taipei, Taiwan, ROC 
Tel. 02-769-1225 
TWX 15162 MULTIIC, 
23756 MULTIIC 



Oly. Amt 



S149.95 

$95.95 

$169.95 

3139.95 

$4.95 



4.95 
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Need some software to perform an unusual task— or even an ordinary one— at a reasonable cost? 
There are quite a few low-cost, sometimes unusual, and almost always overlooked programs 
available that just may do the trick. 



HERB FRIEDMAN 



RUSTONDING TO A CRITIC'S REMARK ABOUT ",..A 111 II.I-- 

known work that never got the credit it deserved," the great 
playwright Noel Coward observed thai: "Little-known works 
thai never goi the credit they deserved never deserved any." 

As a general rule of thumb. Coward's observations are true, 
except when it comes 10 personal computers — where quite a bit 
of good, low-cost software is ignored in favor of the more 
expensive, more sophisticated, and more famous programs 
whose very names have become SO well known that they have 
become almost synonymous with their function: Wordstar for 
word processing; VisiCalc and SuperCak for electronic spread- 
sheets; dBase II for database management, etc. There were, of 
course, good reasons for the success of VisiCak and the 
others — they stood, and in some instances still stand, head and 
shoulders above the competition, and their performance often 
exceeds what's available for mini- and mainframe computers. 

Bui not ever) user of personal computers needs all of the 
power offered by that sophisticated software. In fact, many of 
you probably have no need for any of the high-priced programs. 
Often, all die computer functions you truly need may be avail- 
able at a rock-bottom price in a small, unsophisticated program, 
or from the highly specialized but underadvertiscd software that 



is available from the smaller software houses (some of which are 
no more than someone's garage or kitchen table). 

Little things can cost a lot 

When looking for low-cost or unusual software that really 
works, keep in mind lhai a seemingly insignificant variation in 
features or function can represent a substantial increase in pro- 
gramming effort and a corresponding increase in price: you may- 
have to accept a compromise to get the computing power you 
want at a price that fits your budget. For example, one of the 
largest auto-rental companies catering to driving schools keeps 
its records on a minimal computer system I no disk drives) using 
a S 1 9.95 software package. It provides all the records needed by 
almost 50 schools and their students, the individual driving 
instructors, the State Motor Vehicle Bureau, and the tax ac- 
countant. How is all that possible for under $20? Simple — the 
program does not keep track of auto repairs or write the checks 
for "those repairs. After much testing, the rental company dis- 
covered it could easily keep track of service on 3 x 5 file-cards, 
and the total number of checks per month lor repairs never 
exceeded 12. A program to keep track of repairs and pay the bills 
would have cost several hundred dollars, required a computer 
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with al least two disk drives, and a I airly competent and ex- 
perienced staff of CRT-terminal operators The reason thai 
adding repairs and repair payment to the program would si 
increase the program's complexity and cost is that sofi 
features generally interlock. If a programmer decides in pro\ ide 
extra function A, he may have t( ode for furo 

B. C, D. K, L, M ig C may require new 

code lorO, P. and Q. which in turn may affect the original work 
for A. That is why a so-called "simple" patch foi commercial 
are often ends up as a series ol pal 
\\ rule the $19.95 software-package has none ol the esoteric 
functions of the supcr-duper database systems presently heing 
touted for even ihe casual personal-computer user, it neverthe- 
less does the jot) — and that's the purpose of any piece oi soli 
ware. 

Ideas to work with 

Whether it's widgets, gizmos 01 computei software, locating 
the obscure or im simply a matter of kno 

ou're looking for, or al least having some idea of what's 
available that can possibly be used as a substitute; so we'll take a 
look ai some ol the programs that have never received the 
attention the) deserve — usually offer high- 

powered team res. And we'll look at sonic highly 

>alue isn't apparent al first — 01 ond — 

thought. Most m| a is quite the money and a good idea 

ofwhat's available in "far out" si tuples 

are listed specifn lame and computer type, similar sofi- 

is generally available foi most if not all, ol the popular 
computer systems. 

Looking up 

Heading our list ol unusu 
all. because the package lakes al leasi 6 disks. That gem is 
something called THl WORD I et an 

other text editor or word pi i is actuall 

the King James version of the Bible The software allows the 
user to ormation pi reference in the Bible by 

range — such as Genesis I I to Genesis 50 12 -or by text, 
phrase, or word -like locating "Beer-sheba " Using combined 
search criteria (severa s possible to look foi 

complex relationships of words or text. It's also possible to 
construct adynamic (easily modified) index ol specil 
phrases — a Iibran of Bil arch-materials You can 

merge indexes, modify indexes, delete indexes, and print |usl 
about any combination of anything 
home, or for the college student majoring or minoring in 



Stltct lit* wrd ttat w»i ntwly iimi tht fiHttU|i I 



L. If fit* 

2. Iilltn 

I. Canvdbt 

I. StlirttiULt 

Convoke it ih* t*fr«l tfitvtr. 

lb* b*tt4 t>t lirtctori uti coimeA** to tlfft * a** orrnlfat. 



<•• tot* htvf tcartd ? cut of I |fl»*l»lf points, *•» 



Q VOCABULARY BUILDERS may offer you a choice of words, one of which 
§ fits the definition supplied by Ihe computer. Examples of usage may also 
rr be given. 



religious studies, the program is d\ ti 
most comnieiu.il data bas one as well. THE WORD 

im Bible R . stems and was originally 

nfoi Radio Shack's IRS 111, \pplc computers. 

and 8-inch ( /' t/ systems li you 

to the company. (Its address is in the list ol suppliers 
elsewhere in tin 

While on ■ program!: 

he overlooked >onal- 

computerisi is Index 80 by MTS li 
catalog of all the articles thai appeared Lnfifl Micro (a publica- 
tion specifically foi TRS-80 users) Simply enter ihe words oi 
phrases and ihe software will locale the related articles and the 
issue they appeared in While there have been many so-called 
''magazine indexes," this one oilers perhaps the best im- 
plementation, and its irstoha\ >rdisk 
indexes for other specialized computei publications li 
into one specific type oi model oi computei >ot go 
wrong with a yearly index to a publication specializing m it It's 
probably the only thing that will locate some obscure reference 
to a softwi member seeing about su 
monlhs ago — the one you skipped over because you thought you 
vvnu id never own the 

label-printing programs than tl 
are word processors, b only one Lablmaki from! Is 

Centci It's specifically foi use with the Radii 
Model I and TRS-80 Model III. and an Epson printer Lablmaki 
can produce twenty kinds ol highly unusual size 

labels using both text and graphic representations ol text, and 
virtually evi nation ol charactei si 

maticaJly by the software bach label type comes up on the 
screen as a template complete with a character count foi 
line, and simply touching the space bat inaiic 

centering ol a line II you like, a software-constructed file will 
save your labels for future use \ comp ram called 

Casslabt prints cassette labels The i between the two 

is thai the cassette version spaces the text lines to allow foi the 
cutout in the cassette labels The key to the success of this 
software is the primer, not the computi logical to 

v that similai software will become available lot other 
computers, 

i to mailing-label programs, word-proct rams 

are probably the most common Unfortunately most ol the better 
ones .i lal expensive, and the inexpensive ones, mosl 

designed for 'entry-level" computers, us H to be 

desired The exception ailed 

Telewriter-64, b foi the R mtpu- 

: ns piece ol software lar outshines anything similai on the 
market. Instead i upper 

case only > this word processor is able to create upper or lowei 
vast- characters and line lengti 
While there is no way anyone is going to be able to 
charai I J on a TV set , ihal feature does allow the user to 

see how the actual prim will ap| thing some 

high-priced word processors can't do. No- ■ st pan: the 

program is available in a < 50, and will 

run on any version ol the I 
mcmi 

In the end you must pay 

Willi the income-lax season in full tiowondei Ihal 

"income tax" software seems to be allovi tuall) . 

except lot the siuit specifically intended b>i accountants, which 
is very expensive, much ol whai's available has little 
because the really complicated parts ol Ihe tax calculations 
schedules — aren't part of the packag< ierall) lias 

thai pan by hand and plug the ntu the suit 

ware, and the whole thing ends up taking longi ng the 

return by hand Also, the tables change yearly, and updates 
don't come cheap. But for those ol you who want the fun of 
being an amateur lax-accountant and don'l need the al 

'I a "professional" pro: very nice 
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.-ramming 

Company rhal program asks foi perrinenl tax informaiion 
t-iiii ies and then gives much 

you'll have lo pay u> — 01 gci back from — Uncle Sam it does noi 

irilhmetic. 
and it allows you to ask the question "What if?" and then 
instaml pie. "Whal 

ii I donate S500 to charity?" It's a fun program, not 
expensive, and it you want n entertainmenl for friends 

ii can i ! fun at parties and und-raisers: but 

remember, n doesn't prepare the tax return and it's nol a sub- 
sniutc for an accountant 
h you .1 like to knock hours off pi out taxes 

\pnl 1 5 tin ig system speei- 

ittam. 
from I mmer's Institute and, at present, versions are 

the Co/or ( omputei 

In addition to the iok maintenance and summary 

tn record bills, anal) locks, 

olor-graph files The ions need a little 

extra in the way of RAM. so make u have enough. 

Faster BASIC 

Because of the mass distribution ol the Timex/Sinclaii 
computer, many programmers, both amateur and professional, 

;ed to the single-kej enl 

BASIC commam I i of typing command such 

i command is entered 
simply by touching a single ke; know 

when the touch repress imand and when it's actually the 

I Utilities .iii.l programming aii ide single-key entry 

of BASIC commands have been around foi a long time, hut they 

ncentrated mure on adding «>i lance- 

course tangled up in yet 

more • new enhancements pectrum Products has 

produi tstanding singli 'gram 

ipplied as a 
plug-in ROM module, and u pi rlay template for the 

unction as well as tin 
rhere is no complex software routine for 
itches the sinj I 
and ofl II that, including the 

K< i\i some 

other software costs upward ol 

making programming easier, there is no sub- 
siituli ; you don't program, with 

puters becoming mil almost certainly even- 

tual!) I iding siimc bonis entering data 

computer terminal Thai jol if you can 

: ) pe I here is an almost endless list of sol lilable 
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CLEAR PLASTIC TEMPLATE with overprinting tor BASIC Aid tits over 
Color Computer's keyboard. Now, single-fcey BASIC commands are easy. 



ROM CARTRIDGE CONTAINING Ihe BASIC A Id program tlta Into Program 
Pak slot In Color Computer. 



tin touch-typing training. In general, most work in the same 
manner — the computer dis| al characters that thf 

dent" must i\ pe on ih pending on whether 01 not 

ihe computer has a sound output, either the screen blink - 
tone beeps when the wrong key is struck Sometimes there's a 
beep when you strike the correct key and a hunk when you sirike 
the wTong key. At the end mputer tells you 

know how man) ou made and calculates your i 

speed Jusi aboul all typing programs work well, whether it's foi 
Radio Shack. COrnn imputers 

\\ Ink- werc're on the sul i improvement, there are 

some remarkably go<> iround 

lor all age groups Texas Instruments lias soitk inners 

for children >1 the others are aimed at the high- 

school adult level Most ol the programs hav< 

(proximately 2CM hatcanusua 'dified 

hy the usei an be used to "tesi " by definition 

oiiyiii. antonym, or a random combination of ihe three (those 
200 words go a long way! Similar software is available for 
building vocabularies in a foreign language, and there i 
ware that al lows you to wri ms"— 

you can plug in the new words lean tve the 

computer scramble them tn a "lest" format. 

or learninj n language on your own. every week 

or so some new brand ol sell -leaching Ian- • arc comes 

into the markctpl neofit good, son rthless;the 

problem is dial j - ally know how good 

ii home and try it (and by then it's loo late) On the other hand. 

If-teachinj 
Atari for their 400 and 800 compuK e«er than » 

appears in the TV commercials— and it ci real on TV 

II you want to learn any foreign language on your own. and you 
don'i h.i\c an \tari com] > a friend who speaks the 

language to look over the softv 

buy" it And. whatever else you do, make certain thai ll 
gram comes with audio cassette-tapes that teach the propel word 
pronunciai i ild you believi 

language program lor oik- icult languages to learn 

wiihoui supplying a pronunciation tape? And would you be- 
lieve people bought Ihe 

Whistles, squeaks, and other noises 

While we're on the subject of education 
educational software lor the younger membt 
a parent or relative you have their besi interests in mind, and 
computer programs thai put them one-up the rest ol their 
nursery sc hool class in number and word n 
apj is little surprise 

you see that mount iIl ' a ' '' lL> " 
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HO OTHER SCHOOL CAM MATCH 

NTS HOME TRANNG INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DOTAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 

that training 

on production 

model equipment, 

rather than home-made learning devices, 

makes home study more exciting and rele 

vant. That's why you'll find such gear in 

most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/ HEATH 2- meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 




1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 
printer and display— 4K RAM 
(expandable). Application Functions: 
Central processor— Controller/Mon itor— 
Development System. 2, "The 
NTS/SYM-I Microcomputer" 6502 
Based CPU-4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 
drives, ASCII key boards, cassette tape, etc. 



3. The NTS/Heath HN-89A Microcomputer 
features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 

NATIONAL 
TECHNICAL 
SCHOOLS i 

ECHISJICAL-TRAOE TRAINING SINCE 1905 

Raeid&nc and Home-Scudy Schools 
4000 SO. FIGUER0A ST., LOS ANGELES. CA. 90037 

NATIONAL TECHNICAL SCHOOLS 

4000 SouLh Figueroa Street. Q ept 206-043 
Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 

□ Auto Mechanics 




□ Microcomputers/Microprocessors 

□ Communications Electronics 
D Digital Electronics 

D Industrial Technology 



Name 



□ Air Conditioning 

□ Home Appliances 

□ Color TV Servicing 

Age 



Address 
Apt 



.City 



State 



Zip 



□ Check if interested in G.I. information. 

Q Check if interested ONLY in classroom training in Los Angeles 



> 
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PARTIAL LIST OF SOFTWARE SUPPLIERS 




Acorn Software Products, Inc. 


Computer- Advanced Ideas, Inc. 


Futu review 


634 N, Carolina Ave, S.E. 


1442A Walnut St. 


POBox 101 


Washington. DC 20003 


Suite 341 
Berkeley. CA 94709 


Joplin, MO 64802 


Activity Research, Inc. 




Gooth Software 


PO Box 4875 


Computer Aided & Managed 


931 S. Bemiston 


Hay ward, CA 94550 


Instruction 
PO Box 2030 


St. Louis, MO 63105 


Addison-Wesley Publishing Co. 


Goleta. CA93118 


J.L. Hammett Company, Inc. 


2725 Sand Hill Road 




Hammett PI. 


Menio Park, CA 94025 


Computer-ED 


PO Box 545 




1 Everett Rd. 


Bramtree. MA 02184 


Apple-Cations 


Camel, NY 10512 




21650 W. Eleven Mile Road 




Hartley Software 


Suite 103 


Computer Information Exchange 


PO Box 431 


Southfield, Ml 48705 


POBox 159 

San Luis Rey. Ca 92068 


Dimondale, Ml 4B821 


Artworx Software Co. 




Hay den 


150 N. Main Street 


Computer Learning Connection 


50 Essex St. 


Fairport, NY 14450 


One Boston Place 
Boston, MA 02108 


Rochelle Park, NJ 07662 


Avant-Garde Creations 




Howe Software 


PO Box 30161 


Computronics 


14 Lexington Road 


Eugene, OR 97403 


50 N. Pasack Rd. 
Spring Valley, NY 10977 


New City, NY 10956 


Bargainbyte 




Information Unlimited Software 


PO Box 23195 


Cottage Software 


281 Arlington Ave. 


Harahan, LA 70183 


614 N. Harding 
Wichita, KS 67208 


Berkely, CA 94707 


Basics And Beyond, Inc. 




Instant Software 


Box 10 


Creative Computing 


Peterborough. NH 03458 


Amawalk, NY 10501 


39 E. Hanover Ave. 




' 


Morris Plains. NJ 07950 


Intelligent Investor 


Belt And Howell 




810 Camelview Plaza 


7100 N. McCormick Road 


Creative Software 


6900 E. Camelback Rd. 


Chicago. IL 60645 


201 San Antonio Circle .70 


Scottsdale, A2 85251 


Bible Research Systems 
8804 Wildridge Drive 
Austin. TX 78759 


Mountain View, CA 94040 

Cybertronics International 
999 Mt. Kembie Ave. 

Mnrrietnwn N. [ 07Qfin 


International Software 
Marketing, Ltd. 

120 E. Washington St. 
Syracuse, NY 13202 



Bluebird's Computer Software 
2267 23rd Street 
Wyandotte, Ml 48192 

Brain Box 

601 W. 26th Street 

New York, NY 10003 

Business And Pleasure Software 
6011 San Felipe 
Houston, TX 77057 

California Software 
PO Box 275 

El Cerrito, CA 94530 

Class 1 Systems 
17909 Maple Street 
Lansing, IL 60438 

Cognitec 

704 Nob Ave 

Del Mar, CA 92014 

Comm Data Systems 
PO Box 325 
Milford, Ml 48042 

Commsoft 

665 Maybell Ave. 

Palo Alto, CA 94306 

Compumax, Inc. 
PO Box 1 1 39 
Palo Alto, CA 94301 



Dynacomp 
1427 Monroe Ave. 
Rochester, NY 14618 

Educational Activities 
1937 Grand Ave. 
PO Box 87 
Baldwin. NY 11510 

Educational Micro Systems 

PO Box 471 
Chester, NJ 07930 

Edu-Ware Services, Inc. 
PO Box 22222 
Agoura, CA 91301 

Entelek 

Ward-Whidden House 
The Hill 
POBox 1303 
Portsmouth. NH 03801 



Interpretive Education 
2306 Winters Dr, 
Kalamazoo. Ml 49002 

Investor Software 
48 Iron Ship Plaza 
San Francisco. CA 941 1 1 

J&S Software 
1 40 Reid Ave. 
Port Washington, NY 11050 

Kate's Komp Liters 
POBox 1675 
Sausalito, CA 94965 

Kensoft 

2120 50th St. 
Kenosha, Wl 53140 

Krell Software 
21 Millbrook Dr. 
Stony Brook. NY 11790 



Etronlx 




14803 NE 40th St. 


Learning Tools Inc. 


Redmond, WA 98052 


4 Washburn PI. 




Brookiine, MA 02146 


ETS Center 




Box 651 


Level IV Products Inc. 


35026-A Turtle Trail 


32461 School Craft 


Willoughby, OH 44094 


Livonia. Ml 48150 


EZ Software 


The Liberty Software Co. 


PO Box 591 


635 Independence Ave. SE 


Novate CA 94947 


Washington, DC 20003 

















PARTIAL LIST OF SOFTWARE SUPPLIERS 






Lighting Software 


Qsborne/McGraw-Hill 


The Software Connection 






POBox 11725 


630 Bancroft Way 


10703 Meadowhlll Rd. 






Palo Alto, CA 94306 


Berkeley, CA 94710 


Silver Spring, MD 20901 






L&S Computerware 


PCD Systems 


The Software Exchange 






1 589 Fraser Dr. 


PO Box 143 


6 South St. 






Sunnyvale. CA 94087 


Pen Yan, NY 14527 


Milford, NH 03055 






Macrotronics, Inc. 


Pear Systems Corp. 


Software Resources, Inc. 






1125 N. Golden Stale Blvd. 


27 Briar Brae Rd. 


286 Alewife Brook Pkwy. 






Suite G 


Stamford, CT 06903 


Suite 310 Cambridge. MA 02138 






Tuflock. CA 95380 


Powersoft Corp. 


Soutnfork Software 






Manhattan Software 


POBox 157 


68 Fairlake Dr. 






POBox 1063 


Pitman, NJ 08071 


Hattiesburg, MS 39401 






Woodland Hills, CA 91365 










Masterly pe 
POBox 5223 


Practical Programs 
1104 Aspen Dr. 
Toms River. NJ 78377 


Spectrum Products 
93-15 86th Drive 






Stanford, CA 94305 


Prentice-Hall 


Woodhaven, NY 11321 






Masterworks Software Inc. 


Sylvan Ave. 


Stekette Educational Software 






1823 W. Lomita Blvd. 
Lomita, CA 90717 


Englewood Cliffs, NJ 07632 
Prescription Learning 


4639 Spruce St. 
Philadelphia, PA 19139 






Mentor Software 


1301 S. Wabash Ave. 


Storybooks Of The Future 






PO Box 791 


Chicago, IL 60605 


527 41st Ave. 






Anoka. MN 55303 


Program Design, Inc. (PDI) 


San Francisco, CA 94121 






Mercer Systems Inc. 


1 1 Idar Court 


Tara 






87 Scooter Lane 


Greenwich, CT 06830 


POBox 118 






Hicksviile, NY 11801 


The Programmer's Institute 


Selden. NY 11784 






Mlcrognome 


POBox 3191 


Terrapin, Inc. 






5834 Montgomery Rd. 


Chapel Hill, NC 27514 


678 Massachusetts Ave. 






Elkridge. MD 21227 


Programs For Learning 


Cambridge, MA 021 39 






Micro Lab 


PO Box 954 


T.H.E.S.I.S. 






2310 Skokie Valley Rd. 


New Milford, CT 06776 


POBox 147 






Highland Park, !L 60035 


Program Research And 


Garden City, Ml 48135 






Micro Learningware 


Software Corp. 


3R Software 






PO Box 2134 


257 Central Park West 


POBox 31 15 






N. Mankato, MN 56001 


New York, NY 10024 


Jamaica, NY 11431 






Micromatic Programming Co. 


Quality Education Design 


TVC Software 






PO Box 1 58 


POBox 12486 


40 Stuyvesant Manor 






Georgetown, CT 06829 


Portland, OR 97212 


Geneseo. NY 14454 






Micro Power & Light Co. 


Quality Software 


Tycom Associates 






12820 Hillcrest Rd.. No.224 


6660 Reseda Blvd. No. 105 


63 Velma Ave. 






Dallas, TX 75230 


Reseda, CA 92335 


Pittsfield, MA 01201 






Monument Computer Service 


Rell 


Max Ule And Co., Inc. 






Village Data Center 

PO Box 603 

Joshua Tree, CA 92252 


1 1 45 Stanford Ave. 


6 E, 43rd St. 






Redondo Beach. CA 90278 


New York, NY 10017 






MTS, Inc. 

Box 596 

Niceville, FL 32578 


Resource Software International 


Unicom 






140 Sylvan Ave. 


297 Elm wood Ave. 






Englewood Cliffs, NJ 07632 


Providence, Rl 02907 






Muse Software 


Scott, Foresman & Co. 


Versa Computing, Inc. 






347 N. Charles St, 


1 900 East Lake Ave. 


3541 Old Conejo Rd. Suite 104 






Baltimore, MD 21201 


Glenview, IL 60025 


Newbury Park, CA 91320 






National Software Marketing 
4701 McKinley St. 
Hollywood, FL 33021 


Serendipity Systems, Inc. 

225 Elmira Rd. 
Ithaca, NY 14814 


We Software 
800 Greenwich Dr. 
Chico. CA 95926 






Optimized Systems Software 


Silwa Enterprises, Inc. 


Window Inc. 






1 0379 Lansdale Ave. 


PO Box 400 


469 Pleasant St, 






Cupertino. CA 95014 


Big Flats. NY 14814 


Watertown, MA 02172 






Option s-80 


Soft byte Computing 


XPS Inc. 






PO Box 471 


Box 217 


323 York Rd. 






Concord. MA 01742 


Wailingford, CT 06492 


Carlisle, PA 17013 
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•FOR ONLY $129.95 Learn Computing : 
[From The Ground Vp 

l Build a Computer kit that grows 
: with you, and can expand to 64k 
; RAM, Microsoft. BASIC, Tfexl l"<li - 
; lor/AssemolBr, word Processor, 
; Floppy Disks and more, 

: EXPLORER/8S 
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ilutely certain that yourlhree-ye 
niece or nephew is read) u> learn the numbers I through 20 from 
;i computer The question remains, however: "Is the Sesame- 
Street style of computer software with exploding color and 
shrieking sound a substitute for parents or relati certain 

ayes, and for certain subjects, the computer's capacity for untir- 
ing repitition makes for a ureal stud) or training aid, but for 
pre-schoolers if s better to be sure of what you're getting ahead 
ul time; it the dealer is reluctant to dcmonsiale the program 
you're interested in, it may be because he has something to hide. 
Sesame-Sireet-style effects have proven very effective on TV, 
but on a computer they can range from the superb efforts of 
Icxas Instruments (with a long and excellent record with such 
products as (htirSpeak-A-Lettrn machines), to junk so poor that 
it might actually do more harm then good. Thus, as a parent or 
relative, be extra careful when purchasing software for the 
youngsters 

A computerized paintbrush 

Mo\ ing along to the fun part of computing, there's a lot of 
ire lor both computer art and graphics coming on-line all 
the time One of ihe more typical graphic-art programs is 
Pioneer Software's disk-based drawing program called Crayon, 
which allows the user to draw graphic designs on the screen and 
then make the graphics pari of a BASIC program (up to 30 
separate screens depending on the available memory). The 
graphics screen is called through a usr function. Alternately, 
the program can be used just to create camera-ready computer 
art for photo-offset printing because the software can put both 
graphics elements and alphanumeric characters on the screen at 
the same time 

There are many different types of computerized pallets, paint- 
brushes, and whatever available for almost ever)' model compu- 
ter. Theexact type of graphics creation and display, and whether 
it's m black-and-white or color, will depend on the computer 
and software. This is one of the lew areas where just about 
everything is good, because everything is different. 

commercial applications, we are seeing more and more 
software that creates charts and graphics from either user- 
entered data, or using the data from another program. 

If you're just starting 

Wiih few exceptions, technicians, electronics hobbyists, and 
students must have a working knowledge of how to write pro- 
grams in BASIC. If you are part of that group, or have just 
bought your first personal computer, you've probably given 
some thought to using one of the "computer courses" that use 
cassetle-based instruction, a manual, and your computer. 
Beware— look before you buy. Many of those courses are so 
elementary, oi so confusing for ihe beginner, that you'll be 
better off without them. 

On the other hand, if you have a Color Computer, the best 
entry-to-intermediate level course you are going to find any- 
where at any price, or in any format, is Radio Shack's own Color 
Computer Learning Lob. It comes on eight cassettes, has out- 
standing documentation at a real beginner's level thai takes you 
through sorts, color graphics, game design, and even dynamic 
debugging. The course is integrated with "hands on" use oi any 
model of the Color Computer, and in less than a week anyone 
can be a decent BASIC programmer. Considering that both 
college and continuing-education courses in BASIC are usually 
priced between 5>l00 and 400, it's the best 549. 95 investment 
you can make. 

You're not alone 

Perhaps the most important thing to keep in mind if you need 
something unusual is thai there are probably many others with 
the same needs, and most likely some of them have already 
written the program you need and are selling it from their 
garages or kitchen tables. You'll more likely to find what you're 
looking for il you search out the little known and unusual, rather 
than the best known and most expensive R-E 
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4 ASSETS 

5 ftcct.s Receivable 1800.08 

6 Cash 300.00 

7 Unsold Goods 250.00 

8 -- 

9 Total Assets 1550.00 



11 LIABILITIES 

12 ftcct.s Payable 

13 Storage Costs 

14 Labor 

15 (laterials 



1-050.00 1102.50 

500.00 525.00 

262.50 275.63 

1812~50 1983.13 



1000.00 

50.00 

100.00 

50.08 



16 

17lTotal Liabilities 1260.80 



191 HIBT 358.08 

28|Dep. Allowance 108.00 
v H2 

Width: 9 Heiory: 15 Last Col/Row: 
1>_ 
Function Keys'. RED=Help; BLUE= 



916.67 840.28 12 
50.60 50.08 13 

105.00 110.25 14 

52.58 55.13 15 

16 

1124.17 1055.65 I? 

18 

688.33 847.47 19 

100.68 106.00 20 

: 025 ? for HELP 
=Keypad Shift: ON 



Dec Total 

1710.34 15917.13 

814.45 7403. 39 
427.58 3979.28 

'2952T3: . '299.81 



• 4. *H 

e .0,06 rf.00 

1M.03 1591..'! 

85.'. '^.at 

■'■'■•- 

.- 1.83 16536.18 

188.00 1 280. 00 



Stop wearing out those pencils ana erasers, wnn an eiecrronic-spreaasneei program you can see 

how changing one piece of data can affect hundreds, or even 

thousands of others— instantly! 
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VI I Hi BEGINNINi 

personal computing, ihe sin mportanl pi 

BASIC 
transformed ihe personal computer from a planning i< 
hobbyist into a required tool foi anyone engaged in planning 
anything: ihe financial Ntruciurc ol a school district, tov 
city; how much dm. fertilizer, and weed killer you'll n< 
keep your garden green, or even how much soda, prei/ci 
potato chips to 1 imecoming-game pep 

ask the question I! Ida \, what will 
happen to B, < la hundred othe 

In the not so good old days— before compw 
thill required that you tape several sheets of paper together into 
one main sheet d(matrix)ol man) boxes called cells, 

and Then fill in the cells with facts am ng how the) 

related to each other. The informal! i in the cells was 



eked with— and affected by or related to — other celts. 
The interrelationships ol ihe cells meant that one change in one 
I several hundred cells Changing ihe cells to 
reflect [hose changes wore down man) 
becaus -- in cell data produced b) the qu 

Whai ulted in yet another round ol changes in the 

rnati 

That type ol matrix 01 -model" h when 

used loi financial planning, it's called.! spi Depending 

ontru et, the variations product 

ing the valu ie cell could require hours for recalculation 

ted cells 

ib besi done by a computer 
<:l\] to tal 
cell information produced by the qui aid in 

the blink oi an eye recalculate hum ell chang< 

instantly show the new spreadsheet on 

■11 a printer Instead ol having to scrub aw ay 



ai a penciled spreadsheet to erase all the affected cells, the 
planner, accountant, etc., )ust has to key in the new information 
for a cell and the computer takes care of the rest. Just imagine 
mvenient that all is if there are two cell changes, or ten, or 
twenty, or fifty, or a hundred. 

which was initially written for the Apple computer, 
Vt as the I ti si of the electronic spreadsheets for personal comput- 
ers, and many feel it is the reason for Apple's commercial 
- Since its introduction, there have been numerous spin- 
offs, knockoffs. and customized electronic spread- 
day, the "Calc" or spreadsheet program, is one ol the major and 
most popular types ol software lor users of both home and 
family and business personal computers. 

There are many different versions of spreadsheet software 
priced from less than 520 to well over $200. Each, ol course, 
claims to be the best. Actually, though most are similar in 
concept, there arc wide variations in features, capacity, flexibil- 
ity, and. most importantly, speed. One does not expect the 
$17.95 VU-Calc program (from Times) fortheTimex Sinclair 
I0QO computer to be the equal of the S200 SuperCalt (from 
Sorcim) software, though VU-Calc is a most surprising piece of 
software (more on VU-Calc lateri 

Other than the major differences determined by price, within 
the price range there are minor differences in features and 
performance that can make one brand of spreadsheet software 
better than the others for a particular applicai ion. In other words, 
one may be easier to use than the others depending on the 
application. As a general rule, however, spreadsheet software is 
being continuously upgraded — becoming more and more 
complex — and the latest versions are so intricate and can do so 
much they are often treated like a programming language. 

A closer look 

Figures I and 2 show how a spreadsheet works. The basic 
arrangement of a spreadsheet, the interrelationships between the 
cells, is called a template. The template for the spreadsheet 
shown in Fig. I does many things. After the user enters the first 
value at the top of the column labled iiK><7r. the spreadsheet 
automatically adds ' • I " to the entered number, and then prints a 
total of all the numbers in the column at the bottom of the 
column. The same will occur in the other columns with the 
exception that 10% will be added to the value ol the previous 
column. The columns with the automatic increase of 10% are 
labled Read ilns over carefully if you don't 

follow ii It's important you know what's happening ) 




ll sou imagine thai Fig I is a computer display, the screen 
would show no values until " I " was entered at the top of the 
column labeled ickYX . The instant " I " was entered, the spread- 
sheet filled out with all the values shown in the figure. 

Figure 2 shows what happens when we change the entry from 
1 to 2. Instantly, the spreadsheet calculates the new values and 
enters the correct values in all the cells. 

How it works 

The cells of the template can be empt) (waning for user 
input), can contain a label that might describe anything at all, or 
can contain a simple or complex formula that might use data 
input by the user, data from other cells, data calculated by other 
cells, or any combination of data, computations or whatever. In 
short, within limits, anything goes. As a general rule, spread- 
sheet software can be programmed to multiply, divide, sum, 
:c, compare relationships, etc. The precise type of calcula- 
tions are determined b> the specific spreadsheet program, but 
most arc similar 

The spreadsheet exists only in a computer's memory, not on 
the video display . The spreadsheet itself might represent cells 
formed by a matrix of 60 columns by 244 rows (14,640 cells). 
Obviously, that much data cannot be displayed on even a 80 
column by 24 row CRT. The screen serves only as a window for 
a small part of the total spreadsheet stored in RAM. The window 
can be moved around to examine any part of the spreadsheet, 
and the video window can even be split vertically and horizon- 
tally so data from any part(s) of the spreadsheet can be displayed 
side by side for comparison. (With the exception of the rock- 
bottom priced spreadsheet software, all can provide at least one 
vertical or horizontal split-screen display, or both.) 

Of course, if the spreadsheet is small enough it can all fit on 
the video display. Figures 3 through 6 show how a small spread- 
sheet is created using the Heath/Zenith version of SuperCak. 
While SuperCalc is similai m many other spreadsshcet pro- 
grams, it is the only one that simultaneously indicates all cell 
values and formulas directly on the video display. 

Figure 3 shows how the spreadsheet's template appears on the 
video display Note that each row is designated by a number 
while each column is designated by a letter. A similar scheme is 
used in all software of this type as it is the only sane way to set up 
the template. The junction of each column and row is a cell, and 
each cell is identified that way (i.e. cell B10). You can enter a 
label, formula, or value into a cell , or leave it blank for the entry 
ilues when you test lor "'What If?". 



II B II c 
OUT OF POCKET CAR EXPENSE 



ESTIMATES REPAIRS 
MILES DRIVEN 

* PER GALLON OF GAS 

* PER QUART OF OIL 
TNSLIRANCE 

MILES PER BALLON 

TOTAL HAS USED 

COST OF HAS 

□IL USED COT. /SOO MI. 

COST OF OIL 

TDTAL CASH CAR CGBT 



OA/BIOI 

IB11IB7) 
(BA/500) 

<B13»6B> 



19831 

(GStl.lS) I 
B6| 

037*1.10) [ 

(Bat j. i0) 

<B9*1.10] I 
BlOl 
(C6/C10)f 
<ClltC7> 
(C6/3O0) 
<C13«CB) 



(B5+B9+B12+B1*) <Ca+E9+C12+C14) 



TOTAL 20 22 24.2 26.62 

i THE VALUE at the top of the 100% column I* changed, all 
the values In all of the columns ere recalculated 



3—SUP£RCALC TEMPLATE used tor calculating out-ot-pocket car 
expenses. This ts what you see as you ace assembling the template 



The template shown in Fig 3 is the spreadsheet for calculating 
estimated out-of-pocket auto expenses based on assumed cost t 
insurance, repairs, gas per gallon, and oil per quart, as well as 
the estimated mileage, how many miles the car travels per gallon 
of gas. and how much oil is expected to be used. The spreadsheet 
takes into account assumed inflation factors and changes in 
individual costs The blank (empty)cells are for the information 
to be titled in by the user. The oil mam the information 

or the formulas to be to used to calculate the desired information. 
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hing within hi. formula that uses informaiion 

from" ries not in brack< nstructions 

to use the same information from another cell I >>r example, 
note that toi entctl by the formula 

0), It >ou look ;it cell Ht> you'll find u represents miles 
vhile BIO i delivered b\ t he 

^,n When the Ho and BID values are filled in by the user cell 
HI i ..■ tlculate total gas used Gn the othei 

hand, note thai I >ws we believe the p; 

in the value we plug into cell B7 for 

bile cell C6 will use the same information 

the usct stores in Hi> (Stud) the template until \<>u yet a clear 

ling oi how the cells can interrelate and inlerreact.) 

enough theory— let's do the calculate 

shown entation, we turnoffthcbi 

and set up the display so the formulas are no longer dis- 

IWhen there are no values for a formula to work with. 
SuperCalc show s ihe word now some data 

.! InFig 5 we have filled in the data needed for cells 
B5 through Bit) Thai is how the display would appear when all 
was cniered il SuperCah were set lor manual 
calculation— the usci musl specifically press a key to i<>rce the 
spreadsheet Calculation i Usually, the recalculation is set to 
and the recalculation is | ihe instant enough 

i niation lo perform the calculation! si is entered 






OUT 


□F POCKET 


CAR EXPENSE 


1983 








1982 


















ESTIMATED REPAIRS 










.00 


MILES DRIVEN 










.oo 1 


* PER BALLON OF GAS 










.00 


* PER QUART OF OIL 










.00 


INSURANCE 










.00 


JMILES PER GALLON 










.00 


TOTAL GAS USED 






ERROR 




ERROR 


OUST OF GAS 






ERROR 




ERROR 


OIL USED (QT./500 MI. 






.00 




.00 


COST OF OIL 






.00 




.00 





TOTAL CASH CAR COST 



3W I HE SCREEN APPEARS before the required Information is 
Inserted In the 19B2 column. The "errors" are caused by the template not 
yet having all Ihe Information needed to make the calculations. 



OUT DF 


POCKET CAR EXPENSE 







19B2 


1983 


ESTIMATED REPAIRS 


500.00 


.00 


MILES DRIVEN 


10000. 00 


.00 


* PER GALLON OF GAS 


1.3? 


.00 


« PER QUART OF OIL 


1.45 


.00 


INSURANCE 


450 . 00 


.00 


MILES PER GALLON 


15.50 


■ OO 


TOTAL SAS USED 


ERROR 


ERRDR 


COST OF GAS 


ERROR 


ERROR 


,OIL USED (QT./500 MI.) 


.00 


.00 


COST OF OIL 


.00 


.00 






ITOTAL CASH CAR COST ERROR ERRPJ 

FIQ. 5— IF SET FOR MANUAL RECALCULATION, this Is how the screen 
will look when Ihe required Informaiion Is entered (see Fig. 6). 



Figu - when the last piece of data is 

entered if Supen automatic calculation, oi if the 

manual-calculate key is pressed. Instantly, the spreadsheet tills 
.is l v >H2 and 19 
Prep i. ite is not all that difftcull even it you're 

using hundreds o( cells because mi prcadsheet pro- 

grams ha\e an assortment >.}\ cell-handling functions that sim- 
plify the construction of the template; those include functions 
replu iii> Replicate permits you to write a tew 

cell- and ihen. at the touch "! one or two keys, have the software 
automai plicate ihem across hundred- ol rows or col- 

umns. Wuh tag you -stick" a cell the cursor 

the cursor directly to a desired cell or cells and "drop" the 
id data into th It You might also be able lo 

instantly mi written" cells, 



OUT OF 


POCKET CAR EXPENSE 


1983 




1962 


ESTIMATED REPAIRS 


500.00 


575.00 


1 MILES DRIVEN 


10000.00 


10000.00 


1* PER GALLON OF SAS 


1.39 


1.53 


* PER QUART DF OIL 


1.45 


l.*n 


[insurance 


450 . 00 


495.00 


1 MILES PER GALLON 


15. SO 


15.50 


1 TOTAL BAB USED 


645.1* 


645. 1* 


ICOST OF GAS 


a?*. 77 


986. 4S 


■OIL USED (QT./SOO MI.) 


20.00 


20.00 


[COST OF OIL 


29.00 


31.90 


1 TOTAL CASH CAR COST 


1875.77 


2008.35 


FIG. 6— AT THE TOUCH of the recal 


culetion key the screen 


would blinkand 



all the cells fill with the calculated values as shown. It the program were set 
up lor automatic recalculation, that would happen as soon as the last 
required value were entered. 

The exact number and degree of cell-handling procedures de- 
pend on the particular software used, but within a given price 
range most offer similar features 

Theexceplion to most ol oui illustrations is the plug-in ROM 
module mot disk I version of Radio Shack'-. Specta 
the Color Computer Though il is an electronic spreadsheet it 
does not permit individual cell calculations. The calculation loi 
each cell in a column or row is the same foi every cell m the row 
or column This is somewhat limiting for general use. but it's 
particularly useful for calculations where two out of three var- 
iables are known. For example, il is easy to use — and a decided 
convenience — when calculating frequency, reactance, di- 
mensions, volume, or anything else where two values are used 
ulate a third. Figure 7 is a sample of what the program can 
do when calculating reactance. The spreadsheet is set up to 
calculate the reactance of inductors ai 3 MHz. 

The frequency in MHz is fixed throughout column 2. The user 
enters the inductor values in column 1 . When the command keys 
to calculate arc pressed, the display ripples through the spread- 
sheet and shows the calculated reactance values in column 3. 



SAMPLE 


SPECTACULATOR 


L(UH> 


3 MHZ 


REACTANCE 


0-15 


3.00 


2.83 


0-25 


3.00 


4.71 


0-50 


3.00 


9.42 


1.00 


3-00 


18.84 


1-50 


3.00 


28.26 


2.00 


3.00 


37.68 


2-25 


3.00 


42.39 


2.50 


3.00 


47.10 | 



FIG. 7— USING SPECTACULATOR to calculate reactance. This program Is 
particularly useful tor calculations Involving three variables where one Is 
known 

Only a little bit at a time 

Since the video display is only a "window' into tl 
sheet stored in RAM. Ihe more sophisticated spreadsheet pro- 
grams suet 1'iitl (from 
SuperSolii allov divide the video display into two or 
moresmallei windows so several sections ol tht ^anbe 
simultaneously seen tor comparison. For example, we could 
have had our auto-expense spreadsheet calculate expense until 
the year 2000, and then split the video display and show only the 
years 1982 and -by-side P II we had 
v . or a hundred items 'lumn or row . we 
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still com ow" independent of the 

Other, and roll or scroll each window independent of the oftw 
Usually, we can even treat each window as a separate spread- 
; and ripple through one without affecting the otiv 
Though the more popular electronic spreadsheets can be used 
different computers, the exact nature of the im- 
plementation often depends on the available leatures of the 
computer or the associated terminal. Sometimes it works out 
that the same spreadsheet software is somcwhai more ( 
venienl to run i oputer than anodier.Fot example, while 

Supi ■■■■ hlinkjng-hne cursor or created 

bracket to denote the cell's boundaries, the Heath. Zenith im- 
plement;:! the "-mart" features ot the H89 computer 
and III 1 ) terminal, add the cell area is completely titled by a 
reverse video (white) rectangle, while the computer's built-in 
function kevs are used for direct access to a help table and a 
keyl iraputer. the operating system 
provides a directional arrow shift specifically tailored fmSuper- 
. . while the software itself can be customized for the user's 
printer. 

More money means more features 

As with almost everything else in this world, the more you 
pay the more you get. In particular, the higher the price the 

iter the permitted mathematical operations, such as auton 
tic summing, averaging, relational operators, sine and cosine 
functions, etc. The object is to decide what specific math func- 

iv you will need and then make your selection from the 

ware that does the required calculations. In almost all in- 
stances the necessary math functions are more important than 
the maximum size ol the available matrix I number or rows limes 
number of columns). 

The less-than-S20 cassette-tape based VU-Cak for the 
Time -v Sinclair 1000 computer is extn the 

money, win probably handle most household' projections, and 
a super! . et trainer for schools, but it is limited to the 

basic arithmetic operations of addition, subtraction, multiplica- 
tion, and division. However, its template of 2d rows \ 36 
columns (936 cells) is quite adequate for small jobs. (The 
program is written in BASIC and would be frustraiingly A6\ 
run if the template were larger. ) The basic matrix takes aln 
three minuies to load, an -1 even a small tempi ale using 

but a portion of the available matrix can take more than five 
minutes: but the price is a real winner. 

About double the pi ii ' 'ak. the ROM module versidfi 

of Spectaculaior for the Radio Shack Color Computer handles a 
template of 99 rows x 99 columns (9801 cells). Since 
supplied in a ROM module it is up-and-ninning almost as soon 
as the power is turned on. The program is among the easiest 

terns to use. but it has the limitation we mentioned earlier of 
nor permuting individual cell formulas. 

Just about everything else is in the S 1 50-and-up price range, is 
disk- based, and often proves to be some variation of SuperCalc. 
VisiCak, or Scran hPtid. Between discounting and special im- 

rnentations, the safne spreadsheet software might cost be- 
tween $150 and 5400. 

itcliPad, which has an unusually small number of com- 
mands. Features many mathematical functions, both terminal 
and printer customizing, and virtu at memory. Virtual memory is 
a means whereby the disk is used as RAM when the eomput 
RAM runs out. The usual matrix for a 56K RAM is 26 rows X 
100 columns (2600 cells), but memory won't run out because 
the disk provides v irtuai memory' when running. What is placed 
on the disk is transparent to the user when the se 
pleted so there is no loss of disk space as unusable files. 

If lor nothing else. SuperC.ult: stands alone because it's sup- 
plied with outstanding sample business and scientific tempi 
practice and understanding) and because it allows the user to 
all the cell forn leirrespeetivecells, notoneata time 

on a command line in :ant comet of the screen. Its 

matrix is 254 rows X 63 column ells). A full matrix 



would exceed the capacity of most personal computer RAM 

1 mi different portions can be us Ferent templates. 

then interrelated, interlocked, etc, ! odes the usual 

assortment of advanced math functions The instruction manual 
is an absoln asily understood by non-hardware oriented 

The problem with SjiperCak is thai «i the scene 

i/c, and simply ncv< credit it deserved. 

indfather of all the personal computer 
spreac bile legend has il that it got its reputation from 

the Apple implementation Foi business use. most computer 
ire most likely familiar with it through Radio Shack, 
who has always featured il as its centerpiece for both personal 
and business software. The original implementation for Radio 

/ computer had a n 
columns 1 16002) cells, the same as ihe typical SuperCah 
sions. It, too. provides advanced math tional 

interlocks and relationships, etc. The thmg I ak is that 

narnic; it \ constantly growing, with cing added 

all the time to accommodate the latest compute! Some 

implementations are so sophisticated. VisiCak has become 
what is essentially an independent programming language. 
There who specialize in spread- 

sheets that might take weeks of preparation. 

Being the most famous of the spreadsln ak has the 

most aftermarket support, particularly in the area of pre-written 
templates for both home-and-family and bu,- Pre- 

written templates arc precisely what they imply: instead of you 
ning the template and calculating the cell structure and 

las, you simply load in from adisk a pre-written template 
that most approximates what you need. Yon can customize the 
pre-written template if necessary (Mast users find pre-written 
templates requir ght changes — -hut many ha 

or weeks ot programming can be saved through their ti- 



SPREADSHEET SOFTWARE 
SUPPLIERS 


Chang Laboratories 

1 0228 North Stelling Road 
Cupertino, CA 95014 


Soreim Corporation 

405 Aldo Ave. 

Santa Clara, CA 95050 


Micropro 

1299 4th Street Suite 400 
San Rafael, CA 94901 


Supers oft 
PO Box 1628 


Microsoft Corporation 
10700 Northup Way 
Bellevue, WA 98004 

Pocket Into Corporation 
7795 S.W. 184th St. 


Champaign, I L 61820 

Timex Corporation 
1579 Straits Turnpike 
Middlebury, CT 06762 


Beaverton, OR 97007 




Radio Shack 

One Tandy Center 
Ft. Worth, TX 76102 


VisiCorp 

2895 Zanker Road 

San Jose, CA 95134 



Something new every day 

It often appears that each new issue of a computer magazine 
has advertisements for a new type of electronic spreadsheet. In 
fact . that is what's been happening because there are mm 
better programmers coming on-line almost daily. However, 
most of the latest electronic spreadsheets are essentially var- 
iations of the bes( known programs with some highly specialized 
features or implemen 

If there is perhaps one general rule of thumb ng an 

electronic spreadsheet it's to purchase one that offers easisi use 
of the features you really need. Also be sure that itcomes with an 
instruction manual you can understand. Some of the best soft- 
ware is unusable because the accompanying documentation is 
almost incoherent. R-E 
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An age where formerly impossible tasks become 
everyday reality. The mechanization of many 
laborious physical and intellectual tasks of in- 
dustrial, commercial and domestic life is coming 
aboul through the technology of intelligent 
machines. We see innovative applications of 
microprocessors, simulations, sensor electronics, 
real time control, effector design, machine design, 
aerospace robots and autonomous systems. 

This is the world of Robotics Age, the Journal of 
Intelligent Machines. Make this world yours. In 
Robotics Age you'll find topics from the realities of 
industrial automation to the prospect of personal 
robotics. Integrating it all is modern software 
engineering. As illustrations, we show how you 
can perform practical design explorations with in- 
expensive personal computers. 

Recently published titles include: Avatar, A 
Homebuilt Robot; The Physics of One-Legged 
Mobile Robots; Constructing an Intelligent Mobile 
Platform; An Inexpensive Hand; Natural Language 
Understanding; Applying Robot Vision To the Real 
World; Telecommunications Robots. In every issue 
you'll find features like Patent Probe, New Pro- 
ducts, Letters and Design Forums. 

Don't miss out. Subscribe today. With your paid 
subscription accompanied by the coupon below, 
we'll send you a free reprint of the article Avatar: 
A Homebuilt Robot, 
If you're not completely 
satisfied with your 
subscription to Robotics 
Age, we'll refund your 
full subscription price 




meet AVATAR: A Homebuilt Robot 

Sign me up for a 6 issue trial subscription . . . 
[ ] Send an issue and bill me $ 1 5.00 for 6 in all. 
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Active 
Antennas 



Active receiving antennas 
can offer a surprising 
improvement in the 
capabilities of your receiver. 
However, as we will show 
you, building one does not 
have to be difficult. 






R.W. BURHANS 
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Part 3 



IN THE PREVIOUS TWO 

parts of this series on 
VLF-HF receiving techniques, we 
covered both the fundamentals of active 
receiving antennas and some practical 
circuits. Now we are ready to discuss the 
actual construction of those antennas. 

The active-antenna system consists of 
three main parts: a whip antenna, a pre- 
amplifier, and a receiver coupler. The 
whip antenna is directly attached to the 
preamplifier, and both are remotely 
mounted. The receiver coupler is 
mounted at the receiver, and is connected 
to the preamplifier by a length of coaxial 
cable. Let's now take a look at the com- 
ponents of the system in more detail. 

Wideband preamplifier 

The wideband pre amplifier circuit was 
discussed in the March 1983 issue of 
Radio-Electronics. Its schematic is re- 
produced in Fig. I. 

The wideband preamplifier is assem- 
bled on a printed- circuit board. The foil 
pattern of that PC board is shown in Fig. 
2. and its parts-placement diagram is 
shown in Fig. 3. You should note that 
there are some "extra" pads near tbe 
input terminal. They are there to 
accommodate different input filter net- 
works and/or variations in the size of the 
components used. The board is intended 
to fit snugly in a 1 1 /4 X 2 X 1 inch 
drawn-steel case, although it can be used, 
of course, with a larger box. The only 
"fussy" component is the toroidal trans- 
former. 




S. i— WIDEBAND P 
charge protection. 



The toroidal transformer is wound by 
first measuring out two 15-inch lengths of 
different-colored. 30 gauge, solid, in- 
sulated, wire- wrap wire. Those wires are 
twisted together about 8 tums-per-inch, 
and then that cable made up of the twisted 
pair of wires is wound for 17 turns on an 
Amidon ( 1 2033 Ostego St. . North Holly- 
wood, CA 91607) part No. FT50-75 (or 
similar) fcrrite core. The windings should 
be light, with a small gap at the start/ 
finish point. The wire is held in place at 
the ends with a small drop of cement, and 
about I inch is left for connection to the 
circuit board. The insulation at the ends of 
the wires is stripped back about 'A inch for 
soldering to the board. 

One important note is that the windings 
should oppose each other. What that 
means, is that while one wire at one end of 
the two-wire cable is connected to 



g neon bulb. NE1. provides adequate Input 



ground, the other wire at the same end is 
connected to the drain of the JFET. To 
furthur clarify that. Fig. 3 shows a dot at 
the one end of each winding — the dots are 
at a common end of the cable. 

After the transformer wires are con- 
nected through the circuit-board holes, 
the core assembly should be cemented to 
the board perpendicularly. Be sure to fol- 
low Fig. 3 and make sure that the neces- 
sary jumper wires are also connected on 
the board for the wideband version (a 
version of the preamp for restricted VLF 
and LF use uses the same circuit board, 
but some different components). 

The lower 3-dB point (where the re- 
sponse of the preamp drops 3 dB from its 
maximum) is at I0 kHz. where the tor- 
oidal transformer has an inductance of 
about 1 mH. At high frequencies, the core 
material effectively disappears, and the 
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PARTS LIST 
WIDEBAND ANTENNA PREAMP 

R1 — 1 megohm, '/, wait 

C1— 1 (jlF, 25 volts, tantalum 

Q1— J310 FET (Siliconix or equivalent) 

NE1— NE99 neon lamp 

L1— 2.2 jiH (Mouser 43LS226 or equivalent) 

T1 — Biftlar wound transformer on Amidon 

FT50-7S core or equivalent (see text) 
Miscellaneous: PC board, case, coaxial con- 
nectors, hardware, etc. 



FIG. 2— FULL SIZE foil pattern for the the pre- 
amplifier circuit-board. 




TO ANTENNA 



•SEE TEXT 
FIG. 3 — PARTS-PLACEMENT DIAGRAM for the wideband version of the preamp. 



response might be good to 100 MHz or 
so. However, the 2.2 /xH input inductor 
(LI) — along with the board, the JFET 
capacitance, and the steel case— limits 
the preamp 's upper 3-dB point to about 30 
MHz, That helps to reduce interference 
from signals outside the desired band — 
say, TV and FM signals. 

The receiver coupler 

The foil pattern of the receiver-coupler 
board is shown in Fig. 4. (The receiver- 
coupler circuit was discussed in Part 2 of 
this series, in the March 1983 issue of 
Radio-Electronics. The schematic of the 
receiver coupler is reproduced here in 
Fig. 5). The board's parts placement is 
shown in Fig. 6. The board for the receiv- 
er coupler is the same size as that used in 
the preamp, and can be mounted in a 
similar case, if desired. In addition to the 
coaxial input and output terminals, a 
twisted pair of insulated wires are in- 
cluded for the power- supply leads (8-12 
volts) and are fed through a small grom- 
met or hole in the receiver-coupler case. 



We will not discuss the construction of a 
power supply. 

Preamplifier for VLF-LF 

The circuit for the VLF-LF preampli- 
fier was discussed in Part 2 of this series, 
in the March 1983 issue of Radio- 
Electronics. For your convenience, we 
have reproduced the schematic of that 
circuit in Fig. 7. 



The circuit board for restricted VLF- 
LF operation is the same as the one used 
for the wideband preamp. (of course 
some components are different, and the 
junipers that were used in the wideband 
case are not used here.) The parts- 
placement diagram is shown in Fig. 8. 
The RF chokes are short, encapasulated 
types that are designed for vertical PC- 
board mounting. The winding "■polarity'" 
or the start of the windings are indicated 
in Fig, 8 by black dots and on the choke 
package by a label dot and a longer lead. 

The output transformer that we chose 
will fit exactly into the holes indicated, 
with the correct winding polarity already 
provided. Therefore- — unlike the tor- 
roidal transfomer — it is unnecessary to 
cross over the transformer leads. 

If you are in doubt about which side of 
the transformer is the primary or secon- 
dary , check with an ohmmeter. The high- 
er resistance reading (around 20 ohms) 
will be the primary winding. 

Preamplifier variations 

In Part 2, we discussed several differ- 
ent resonant input circuits that could be 
used to provide low-frequency cutoffs, or 
to yield operation at a small, fixed band of 
frequencies. (The input networks were 
discussed in the "Resonant input cir- 
cuits" section of Part 2.) The preampli- 
fier can be modified with one of these 
input networks with relative ease. For 
example, a microminiature trimmer- 
capacitor can be soldered on the foil side 
of the board, directly across the 1- 
megohm input resistor (Rl) after the 
board is mounted in the box. One possible 
source for the inductors and capacitors is 
Mouser Electronics (11433 Woodside 




itputs can be used to match the coupler lo your particular receiver. They i 
easy to use the coupler with a receiver and monitor the coupler output with a scope at the same time. 
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FIG. 4— FULL SIZE foil pattern for the receiver- 
coupler circuit-board. 



+V-» 



FIG. 6— PARTS-PLACEMENT DIAGRAM for the 
receiver-coupler board. 



PARTS LIST 
VLF-LF ANTENNA PREAMP 

Rl — 1 megohm, V* watt 

C1— 1 fiF. 25 volts, tanlalum 

C2— 0.001 u.F, ceramic 

Ql— J310 FET (Siliconix or equivalent) 

NE1— NE99 neon lamp 

L1, L2 — 6.B mH (Mouser 43LH268 or equiv- 
alent) 

T1 — Audio transformer (Mouser 42TL004 or 
equivalent) 

Miscellaneous:PC board, case, coaxial con- 
nectors, hardware, etc. 



> 



to 

CO 



133 





TABLE 1 












3-dB 


Antenna 










Freque ncy i A p p 1 icat i on 


Bandwidth 


length 


c. 


L 


C2 


Gain 


180 kHz Experimenters Band 


170-190 kHz 


10 meters 


120 pF 


33 mH 


.001 


> 20 dB 


1 80 kHz Experimenters' Band 


175-185 kHz 


1 meter 


10 pF 


39 mH 


.001 


^-15dB 


100 kHzLORAN-C 


95-105 kHz 


1 meter 


10 pF 


120 mH 


.01 


+ 6dB 


100 kHz LORAN-C 


91-108 kHz 


10 meters 


120 pF 


100 mH 


.01 


+ 12dB 


60 kHz WWVB 


55-65 kHz 


10 meters 


120 pF 


150 mH 


.01 


+ 10dB 


60 kHz WWVB 


58-63 kHz 


1 meter 


10 pF 


300 mH 


.01 


+ 6dB 


















7— THE INPUT INDUCTORS and circuit capacitances form a lowpass filter that makes this 
amplifier for restricted use in the VLF-LF range. 



I 



iud- 



For information on availability (inelu 
ing custom-built active-antenna pre- 
amps and coupler assemblies), send a 
SASE to R. W. Burhans, 161 Grosvenor 
St., Athens, Ohio 45701 

maximum antenna sensitivity with a 
minimum antenna height (in other words, 
for maximum efficiency), the input 
capacitance at the antenna terminal 
should be as low as possible. 

Table I shows the results of tests made 
with different inductor-capacitor com- 
binations for covering different segments 
of the 60-200 kHz range. (See Part 2— 
Figs. 1, 4, and 5 for the particular cir- 
cuits.) Note that in some cases the value 
of the preamp's output capacitor (C2) at 
the drain of Ql is changed to improve the 
low- freque ncy cutoff. 

Bench testing 

A signal generator and suitable oscillo- 
scope are used to observe the response of 
the active antenna system with a setup as 
shown in Fig. 9. When tuning any of the 
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FIG. B— PARTS-PLACEMENT DIAGRAM for the restricted-use (VLF-LF) version of the active antenna 
preamp. 




FIG. 9— USE THE APPROXIMATION of 1-pF per meter to determine the antenna capacitance 



Ave. , Santee, CA 9207 1 ), although other 
suppliers can be found by checking the 
ads in the back of this magazine. 

You may have to bend the leads or 
change the part orientation if a particular 
component will not exactly fit the board 
holes. If you use 100-150-mH RF chokes 
(for a tuned amplifier for60-kHz to 1 00- 
kHz operation), they will be quite close to 
the board edges because of their larger 
size. That will alter the circuit capaci- 



tance somewhat when the board is placed 
inside the box. The small trimmer 
capacitor — on the foil side of the board — 
can be used to compensate for that. 

For wideband. tower-Q circuits with 
no trim capacitor, it may be necessary to 
check the response of the preamp after 
temporarily mounting it in the shield/ 
case. The board can, of course, be used in 
a much larger box, with larger inductor 
assemblies, but keep in mind that for 




PARTS LIST 
RECEIVER COUPLER 

All resistors are V* watt, 5% unless oth< 

wise specified 

R1— 51 ohms 

R2— 510 ohms 

R3— 22 ohms 

C 1—0.22 jjlF. Mylar 

C2. C3— 1 p.F, 25 volts, tantalum 

-1 mH (Mouser 43LR103 or equivalent] 



L , 



amplifier variations on the bench, or 
when checking the response of the ampli- 
fier, a small coupling capacitor — of a 
value equal to the expected antenna 
capacitance— is connected to the input 
terminal of the preamp. (A vertical or 
slant-wire antenna will have an approx- 
imate capacitance of about 10 pF-per- 
meter.) That will roughly simulate the 
response of the electric field at the an- 
tenna. A tuned preamp assembly can be 
aligned on the bench and then the antenna 
can be plugged in for operation. The 
input/output response obtained this way 
will fairly-well resemble the response 
lhat you will obtain in the field — except 
for the K factor that is dependant on the 
local ground-shielding effect. 

Preamp and coupler housing 

The amplifier and coupler boards have 
been designed to fit in a small cast alumi- 
nium or drawn-steel case such as Mouser 
part No. 537-M 1 2 for compact assembly . 
(See Fig. 10.) The circuit boards are held 
in place in the boxes by short, solid ju- 
mper wires that are soldered to the an- 
tenna input terminal and to the coax re- 
ceptacles. The ground connections can be 
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HOLES FOR UBOll 
: the case, seal alnoifit^n^rtf^small bleed hole for dra I nage , 



either short jumper wires to the ground 
lug on the cable receptacle or the circuit 
board ground can be directly soldered to 
inside edges of the drawn-steel case. 

The case should be mounted on an an- 
gle bracket for bolting to a short mast. A 
press-in or solder-in type RCA phono 
receptacle (Mouser part No. I6PJ051) is 
soldered on the inside of the box for the 
antenna terminal. That has a capacitance 
of only 5 pFat most, and it is suppled with 
a ceramic spacer. The output coax con- 
nector can be a UHF type. We have used 
SO-239 type receptacles by breaking off 
the flanges and pressing into a hole care- 
fully reamed to fit. The output coax con- 
nector can be a single-hole-mounting 
type that uses a nut on the inside of the 
case. However, that takes up room inside 
the case and the PC board will have to be 
further cut and filed. Whichever type of 
connector you use, make sure you solder 
it to the inside of the case. 

Prior to mounting the connectors, the 
box should be degreased with solvent, 
polished with steel wool both inside and 
out, and (after soldering the connectors) it 
should be painted outside with auto- 
mobile primer and finally with a clear 
plastic spray. When painting the box, 
temporarily cover the connectors with 



masking tape to avoid getting paint on 
them. 

To mount the circuit board in the drawn 
steel case, solid copper wires (22 to 20 
gauge) are soldered to the center ter- 
minals of the antenna and coax con- 
nectors. Those wires are then bent to align 
with the holes on the circuit board. It is 
necessary to file the edges of the board to 
round the comers, in order for the board 
to fit inside the case. The board is then 
slipped down over the input/output wires 
so that the foil side of the board faces 
outside and the components inside. The 
board should be about 3/ 1 6 inch below the 
outer edge of the box for clearance. The 
ground of the board is then tack-soldered 
at a couple of points to the inside of the 
cleaned box. Be sure to solder the input/ 
output wires to the terminals on the foil 
side and cut off all excess length from 
component leads. 

The receiver-coupler box can be 
assembled in a very similar manner. 
Again, the fit can be compact, although it 
will be so tie what crowded if UHF fittings 
are used. It is better to use RCA phono 
connectors for all the coax fittings and to 
use shielded phono plugs with good quali- 
ty RG-58U cable for interconnecting the 
preamp to the coupler and the coupler to 



the receiver. However, it is common 
practice to use the old-fashioned large 
size UHF fittings for RF, even though the 
metal-sleeve RCA phono types are much 
more compact and convenient to use. You 
can also use BNC type cable fittings and 
receptacles if desired. Some commercial 
systems even use lype-N RF lutings for 
the antenna mount in place of the RCA 
solder-in receptacle. 

Final assembly 

For a short whip antenna, a mobile 
VHF-type stainless steel whip about 36 
inches long will fit inside the typical RCA 
phono plug connector pin for a light press 
fit. If that type of whip is not available, a 
copper-coated welding rod can be sub- 
stituted and soldered into the phono-plug 
pin. After the antenna is mounted in the 
plug 's center pin , the fitting is sealed with 
plumber's epoxy putty and a vinyl sleeve 
pushed down over the whole assembly to 
aid in waterproofing. A wire antenna can 
also be used — it is soldered to the center 
pin, and the phono connector is sealed 
similarly. For final assembly and mount- 
ing of both the antenna connector and the 
coax output connector at the preampli- 
fier, we wrapped the connector with 
Coax-Seal, a putty-like tape, for extra 
waterproofing. The preamp box is bolted 
to the angle bracket and the joint sealed 
with cement or a gasket made from Coax- 
Seal tape. As an extra precaution against 
water in the box, a small bleed hole is 
drilled directly under the box mounting 
area to drain away any moisture that may 
enter the assembly. 

Your receiver may have an auxiliary- 
output power source already available. 
For the RF input, the observer should first 
try the 500-ohm output from the coupler 
box at the VLF-LF region. More signal 
can sometimes be developed if the other 
output of the coupler is used. That in- 
dicates that the receiver is not too sensi- 
tive to antenna output-impedance. In all 
cases, the appropriate receiver input- 
terminal that is designed for the frequency 
range should be used. The 50-ohm 
coupler-output is almost always required 
for receivers operating in the range of 2 
MHz to 30 MHz. 

It may be convenient to connect a 
monitor oscilloscope to the 500-ohm out- 
put of the coupler and use the 50-ohm 
coupler terminal to drive the receiver. 
The scope display is useful for monitoring 
interference and the dominating signals in 
your area. By selecting various scope 
sweep-rates, you can get an approximate 
indication of the frequency of the various 
signals that are present. Thus, once you 
figure out what is causing the interference 
(for example, you may be able to see 
60-Hz harmonics), then you can take 
steps to minimize it. Do not forget, 
however, that a wideband preamplifier is t> 
sensitive to all frequencies present at the p 
antenna input bandwidth — not only the ^ 
ones you want to amplify. R-E g 
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Do you have difficulty seeing into those hard-to-reach recesses 

in your construction projects? 

Build the Spot-A-Matic and find out 



ROBERT GROSSBLATT 



EVERYONE WHO BUILDS ELECTRONIC CIR- 

cuits knows that it's hard to see the 
finished project inside its case. If some- 
thin" goes wrong and you have to look 
inside, it would be helpful if some gadget 
made it easier to inspect the circuit. Be- 
cause that happened to me so many times. 
I stopped my other work and built the 
Spot-A-Matic. 

I didn't want to spend a lot of time on it. 
so I kept the circuit as simple as possible 
and used things 1 could find around the 
house. As you can see in the schematic 
(Fig. 1), I used standard components ex- 
cept for the box marked "X" and, as they 
say. "X marks the Spot-A-Matic." 

1 discovered, quite accidently, that a 
lenath of transformer wire exhibits cer- 



tain strange properties when massive 
amounts of current are passed through it. 
First it gets hot, then it starts to turn color, 
and finally it bums up. I'm just a simple 
electronics tinkerer — not one of your fan- 
cy nuclear physicists with a lot of initials 
and other junk after my name — but it 
seemed to me that if I could keep the wire 
from destroying itself there was a good 
chance it would keep on glowing without 
burning up. 

X marks the spot 

I'll spare you the endless agonies of my 
research and just share the results. 1 final- 
ly realized that I could keep the wire from 
burning up by surrounding it with a 
vacuum. Since oxygen was needed to 



support combustion. 1 reasoned that plac- 
ing the wire in an oxygen-free en vim merit 
would solve the problem. By experiment- 
ing , 1 found that my reasoning was sound. 
I took a small soda bottle and, after 
disposing of the contents, scraped off the 
label and drilled three holes in the cap — 
two small ones and one larger one. I used 
a soda bottle because it was the right 
shape, made of durable glass and. to be 
honest. I like soda. I wrapped five inches 
of stripped transformer wire around a 
glass swizzle stick, and glued the assem- 
bly in position inside the bottle using two- 
part epoxy. The two leads were brought 
out through the small holes in the cap. 
The larger hole allowed me to insert the 
end of a length of plastic tubing, I used 



to 
O 

z 
o 

rr 

ts 

ru 
_i 

UJ 

6 
□ 
< 

IX 

136 




FIG. 1— RED LED (LED2J and buzzer (TR1) indicate 



mg properly. 




up well. 



MIXTURE OF 2-PART 

EPOXY AND PLUMBER'S PUTTY 

^^/as^wlzBesticin^wiri^net^nsiormerwireon — plastic doesntriolo 



PARTS LIST 

All resistors 5%, % watt, unless otherwise 

specified 

Ri. R2— 1000 ohms 

R3— 100 ohms 

Capacitors 

C1 — 10 jiF. 35 volts, electrolytic 

Semiconductors 
Q1— FPT-100 phototransistor 
LED1 — jumbo green LED 
LED2— jumbo red LED 
TR1— 12-volt buzzer 
S1—SPST switch 

Miscellaneous: soda bottle, transformer 

wire, two-part epoxy, plumber's putty, glass 
swizzle stick, vacuum cleaner, perforated 
construction-board, solder, etc. 



plumber's putty to seal the cap and make 
sure everything was airtight. 

The other end of the plastic tubing was 
connected to the hose of my wife's 
vacuum cleaner. (Make sure that you ask 
your wife before you go ahead with the 
construction. If your wife is not as un- 
derstanding as mine is, you might have to 
find an alternate means of producing a 
vacuum. Some friends of mine have used 
swimming-pool filters and have obtained 
excellent results.) I made up a mixture of 



plumber's putty and two-part epoxy to 
make an effective seal . The two leads of 
the transformer wire were connected to 
the points indicated in Fig. I. 

How it works 

When you close S I and apply power to 
the Spot-A-Matic. a green indicator. 
LED l . lights up as current begins to flow 
through the assembly in the bottle. As the 
wire gets hotter, a strange thing 
happens — it begins to glow more and 
more brightly. The radiant energy emit- 
ted turns on Q I . a phototransistor. which 
lowers the voltage across the red in- 
dicator, LED2, and TR I , a standard buz- 
zer, disabling them. Capacitor CI delays 
things until the wire is glowing brightly in 
the bottle. If the wire should break. Ql 
will stop conducting and LED2 and TR1 
will turn on: that will give you a visual 
and audible signal to warn you that some- 
thing is wrong with the wire. 

I've found that it's best to turn on the 
vacuum cleaner before closing SI: the 
better the vacuum, the better your Spot- 
A-Matic will function. Details of the con- 
struction of the box marked "X" are 
shown in Fig. 2. The only thing to be 
careful of is to make sure you have good 
seals at both the bottle cap and the plastic 
tube-vacuum hose interface. The rest of 
the circuit can be assembled in whatever 
manner you like — perforated 



construction-board and wire-wrap con- 
struction are fine. Figure 3 would have 
shown the completed unit, but it was de- 
stroyed in an unfortunate accident Ed 
rather not discuss. 

Variations 

The transformer wire is made of cop- 
per, so my Spot-A-Matic gives off a green 
glow. If you find that color unsuitable you 
can experiment with different kinds of 
wire — just make sure it's really thin wire 
because thick wire doesn't seem to work 
as well and keeps blowing fuses. I haven't 
tried bottles with different-colored glass 
or other shapes. My bottle was made of 
clear glass, but any color should work as 
well. Different types of bottles — e.g., 
ketchup, mayonnaise, and so on — may 
pose problems I did not encounter. The 
equations indicate they should work but. 
of course, that's only theory. 

My Spot-A-Matic is a great addition to 
my workbench. I don't have a problem 
any more in seeing into the dim recesses 
of my projects, and the device is a great 
help in finding things when I drop them 
on the floor. 

As soon as 1 finish troubleshooting my 
computer kit I plan to spend more time 
investigating the basic principles of the 
Spot-A-Matic. As 1 said. I may not be a 
high-paid rocket scientist, but I know 
when I'm on to something good. R-E 
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INTUITIVE IC ELECTRONICS: A 
Sophisticated primer for En- 
gineers and Technicians By 

T. M. Frederiksen, 208 pp., illus. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic interna! 
mechanisms common to all semi- 
conductor devices. 
219/230 $19,95 

RADIO HANDBOOK, 22- e. By W. Or. 

1136 pp.. more than 1,300 illus. Here's 
the latest edition of what is universally 
regarded as the most useful refer- 
ence in the industry. It's a "course" in 
communications, a fact-packed ref- 
erence, and a how-to guide — all In a 
single book! 

582442- 6 B S39.95 

I counts as 2 of your 3 books) 

MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. F. White. 553 

pp., 319 illus. Packed with an awe- 
some amount of never-before-pub- 
lished material, this reference con- 
tains a wealth of formulas, constants, 
and practical design techniques 
needed by everyone who works in the 
field of microwave engineering. 
5S2553-8 $28.50 

MANUAL OF ACTIVE FILTER DE- 
SIGN. 2/e. By J. L Hilburn and D. E. 
Johnson. 225 pp., 157 easy-to-use 
design graphs. This ingenious man- 
ual enables you to design filter cir- 
cuits for virtually any application in 
minutes — without making a single 
computation] Covers all the latest de- 
signs. 

267/694B S37.50 

(Counts as 2 of your 5 books) 

MICROPROCESSOR DATA BOOK. 

By S. A. Money. 350 pp.. 220 illus. 
Easily the most comprehensive col- 
lection of data on microprocessors and 
their support chips available any- 
where! Provides important facts on a 
wide range of popular devices from 
American, European, and Japanese 
manufacturers. 

427/062B S35.00 

(Counts as 2 of your 3 books) 

HANDBOOK OF SEMICONDUCTOR 

AND BUBBLE MEMORIES. 0/ W. A 

Triebel and A. D. Chu. 416 pp., il- 
lus., over 50 worked-out problems. 
This detailed, comprehensive 
guide brings you right up to the 
minute on such newly developed 
devices as the PLA. FIFO, CAM. 
CCD, and magnetic bubble 
memory— as well as all the stan- 
dard storage devices from ROMs 
and RAMs to shift registers. 
582376-4 $24,95 

INTRODUCTION TO RADAR SYS- 
TEMS, 2/e. By M. I. Skolnik. 698 

pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the f tela recently. 
579/091 B S39.95 

(Counts as 2 of your 3 Books) 



TAKE ANY 3 BOOKS 

FOR ONLY $ 1 00 EACH 
when you join McGraw-Hill's 

Electronics and Control Engineers' 

BOOk Club (Values up to $ 87.00 ) 



McGraw-Hill's long-established 
club that saves you BIG money 
on the important new hooks 
of all publishers! 



"If you join now for a trial 
period and agree to pur- 
chase three more books — at 
handsome discounts — over 
the nexi year. 
(Publishers' prices shown) 



. 




MAGNETIC CORE SELECTION FOR 
TRANSFORMERS AND INDUC- 
TORS: A users Guide to practice 
and Specifications. By W. T. 
McLyman, 768 pp., 400 illus. This giant 
volume is brimming with time-saving 
tips to help you select the right mag- 
netic core for virtually any application. 
58249 4 -9 A $65.00 

(Counts as 3 of your 3 books) 



ELECTRONIC COMMUNICATION, 

4/e. By R. L. Shrader. 801 pp., 870 
illus; This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations—and pass them the first 
time! 
571/503 S26.95 



DIGITAL HARDWARE DESIGN. By 
J.B. Peatman. 428 pp., over 400 illus. 

Taking you beyond Ihe microcomput- 
er, this guide reexamines traditional 
techniques and focuses on the de- 
sign of circuitry too fast for the micro- 
computer alone. 

491/321B $35.50 

(Counts as 2 of your 3 books) 



MICROPROCESSOR APPLICATIONS 
HANDBOOK- Editor-in Chief, D. F. 
Stout. 472pp., 284 illus. At last-a 
reference guide to microprocessor 

applications to help you make your 
systems timely, versatile, and 
cost-effective. 

617988B $35.00 

fCounfi as 2 of your 3 books) 

SIGNALS AND SYSTEMS. By A. Op- 

penheim, A. Willsky, and I. Young. 969 
pp., more than 350 illus. This unique 
volume presents a comprehensive 
discussion of methods for analyzing 
discrete-time systems. Includes a look 
at feedback, convolution, and other 
concepts not treated in depth else- 
where. 

5B2674-7B $32.50 

(Counts as 2 of your 3 books) 

MODERN ELECTRONIC CIRCUITS 

REFERENCE MANUAL. By J. Mar- 
kus. 1,264 pp., 3,666 circuit dia- 
grams. Complete with values of com- 
ponents and suggestions for revisions, 
plus the original source Of each circuit 
in case you want additional perfor- 
mance or construction details. 
404/461A $67.95 

(Counts as 3 of your J books) 



ELECTRONICS ENGINEERS' 
HANDBOOK, 2/e. Edited by D. G. 

Fink & D. Christiansen. 2,272 pp., 
2,189 illus. This updated and en- 
larged edition covers the latest knowl- 
edge in the field, including new ad- 
vances in integrated circuits, pulsed 
and logic circuits, laser technology, 
telecommunications, and much more. 
209/812A $75,00 

(Counts as 3 of your j books) 

PCM AND DIGITAL TRANSMIS- 
SION SYSTEMS. By Ft. Owen. 320 
pp., 186 illus. This useful volume al- 
lows newcomers to the Held to famil- 
iarize themselves with its problems 
and equipment in two weeks, instead 
of the three months it would ordinarily 
take. 

479/542B $30.00 

(Counts as 2 of your 3 books) 

ANTENNA THEORY: Analysis and 
Design. By C. A. Balanis. 816 pp., 
illus. Packed with equations, design 
procedures, and plenty of nuts-and- 
bolts know-how, Ihis is the first place 
to turn for answers to all your antenna 
design questions. 

582493-0B $39.50 

(Counts as 2 of your 3 books) 



ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254,<303 S27.50 



DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608 pp., 

heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
629-455B S32.95 

(Counts as 2 of your s oooks) 



NETWORK SYSTEMS. By Ft 
Sharma. P. DeSousa, and A. Ingle. 
321 pp., illus. Here's the first book to 
describe, concisely and comprehen- 
sively, all current stored program - 
controlled (SPC) telecommunication 
network systems that use integrated 
modeling, analysis, and design tech- 
niques. Gives you the know-how you 
need to meet design specifications. 
582557-0 S29.95 



Be sure to 
consider these 
important 

titles as well! 



RADAR TRANSMITTERS. By G. W 

Eweil. 

198 438 $26.95 



16-BIT MICROPROCESSOR SYS- 
TEMS. By Texas Instruments, Inc. 576 
pp., illus. This broad-based guide 
presents a comprehensive over- 
view—from basic concepts to ad- 
vanced design principles. Covers 
programming methods, instruction 
sets, I'O design, memory design, and 
much more. 

637/601 B S45.00 

(Counts as 2 of your 3 books) 



OPTICAL FIBER SYSTEMS: Tech- 
nology. Design, and Applica- 
tions. By C. K. Kao. 797 pp., illus. 
From a basic explanation of optical 
fiber systems to the economic rami- 
fications of their use, this volume pro- 
vides full coverage of a rapidly de- 
veloping field. 
332/770 $26.00 



McGraw-Hill's NATIONAL ELEC- 
TRICAL CODE* HANDBOOK, 17 /e. 

By J.F. McPartland. 1,162 pp., 
1,096 illus. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many com- 
plex provisions of the current 
(1981) Code* to help you meet rules 
exactly and pass inspections the 
very first time. 
456'933 S26.50 



INTEGRATED CIRCUIT FABRICA- 
TION TECHNOLOGY. By D. J. Elliott. 
480 pp.. 220 illus. Covering every step 
in the transformation of a silicon chip 
to an integrated circuit, this is the first 
book to combine, in a single volume. 
a cohesive examination of the equip- 
ment, materials, and techniques of IC 
fabrication. 
192383 S29.7S 



HANDBOOK OF ELECTRONIC 
PACKAGING DESIGN AND ENGI- 
NEERING. By B Matisoff. 480 pp., 
312 illus. This handy volume exam- 
ines the broad array of packaging 
techniques available today, providing 
the data you need to select the best 
one for a given application. Stresses 
the interplay between design criteria 
582S15-5B $32.50 

tCounts as 2 of your 3 Oooks) 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 
D. G. Fink and H. Beaty. 2,448 pp., 
1.414 i'//us. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts 

209/74XA (65.95 

(Counts as 3 of your J books] 



USER'S GUIDEBOOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By E 
R, HnatBk 
290:679 '29.00 

ELECTRONIC CIRCUITS NOTEBOOK: 
Proven Designs (or systems Ap- 
plications. Edited by S. Weber. 

192 446B $35.50 

(Counts as 2 of your 3 books) 

ELECTRONIC FILTER DESIGN 
HANDBOOK. By A. B. Williams. 
704.309B $41.50 

(Counts as 2 o( your 3 books) 

INTRODUCTION TO THE THEORY 
AND DESIGN OF ACTIVE FILTERS. By 

L P. Huelsman & P E. Allen. 
30B543B $34.50 

i Counts as 2 o( your 3 books) 

MICROELECTRONICS. By J. 

Millman. 

423/27XB $35.95 

(Counts is 2 of your 3 books) 




Why YOU should join now! 



■ BEST AND NEWEST BOOKS IN YOUB FIELD! Books are selected* from a wide 
range of publishers by expert editors and consultants to give you continuing access 
to the best and latest books in your field 

■ BIG SAVINGS! Build your library and save money too! Savings ranging up to 30% 
or more off publishers' list prices — usually 20'!o to 25%, 



BONUS BOOKS! You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 80% on the publisher's prices 
of many professional and general interest books! 



■ CONVENIENCE! 12-14 limes a year [about once every 3-4 weeksl you receive the 
Club Bulletin l-'REL. It fully describes the Main Selection and alternate selections, 
A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an alternate selection — or 
no book at all — you simply indicate il em I he Reply Card and return il by the date 
specified. You will have at least 10 days to decide. If. because of late delivery of the 
Bulletin you receive a Main Selection you do not wanl.you may return it for credit 
al the Club's expense. 

As a Club Member you agree only to the purchase: of three additional books during 
your fii-sl year of membership. Membership may be discontinued by either you or 
the Club at any time after you have purchased the three additional books. 

Oilier McGraw-Hill Book Clubs; 

Accountants' and Controllers' Book Club • Architects' Book Club ' Uylo Book Club ■ Chemical 

Engineers' Book Club ■ Civil Engineers' Bank Club ' Mechanical Engineers' Book Club 

For marc information, write to- 

McGraw-Hill Book Clubs • P.O. Box 582, Highlstoim, N.I 0H520 



HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 

E. Stout & M. Kaufman. 
617 97XB $38.00 

(Counts as 2 of your 3 books) 

MICROCOMPUTER-BASED DESIGN. 

By J. Peatman. 

491 380 B $35.95 

(Counts as 2 of four 3 books) 

BIT-SLICE MICROPROCESSOR DE- 
SIGN. By J. Mick & J. Brick. 
4171814 $29 .SO 

DESIGNING WITH FIELD-EFFECT 
TRANSISTORS. By Siliconix. Inc 
574/499 $2S\50 

ENGINEERING MATHEMATICS 

HANDBOOK, 2/e. By J. J. Tuma. 
554 298 B $31.25 

{ Counts os 2 of your 3 books) 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 
Electronics and Control Engineers' 
Book I li ib 
P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send me Ihe Ibree 
choices 1 have listed below. Bill me only S3.0D plus local 
lax, postage, and handling. If not satisfied, 1 may return 
ihe books within io days arid my membership will be 
canceled. 1 agree lo purchase a minimum of three addi- 
tional books during my fii"st year of membership as out- 
lined under Ihe Club plan described in this ad. A shipping 
and handling charge is added lo all shipments. 
Indicate below by number Ihe books you wont. A few ex- 
pensive books (noted in the descriptions' count as more 
than one choice. 



Address'Apt. 



City Stoic zip - 



This order suhject lo acceptance try Mediae -Bill. All prices 
subject lo change without notice. Offer good only lo new 
members. Orders from oulside Ihe L'-S. cannot be ac- 
cepted. 

E33582 
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THE DRAWING BOARD 



Finishing up the keyboard encoder 



ROBERT GROSSBLATT 



FOR THE LAST TWO MONTHS WE VE BEKN 

designing a keyboard encoder. As we left 
off last month, the encoder was neither 
easy-to-use nor useful. This month we're 
going to change all that. When a piece of 
equipment is designed and put on the mar- 
ket, one of the phrases that gets bandied 
about is "human engineering." In actual 
fact, that is more of an advertising phrase 
than a technical one and the more com- 
petitive the market, the more often you 
hear it. All it means is that the product 
was designed to make it easy to use. That, 
I suppose, is to set it apart from all those 
products that were designed to be hard to 
use. Advertisements for technical equip- 
ment with an esoteric market will stress 
accuracy and reliability; consumer- 
product advertising usually deals with 
color, shape, and sex appeal. Anyone 
who has ever tried to get detailed tech- 
nical information about a consumer prod- 
uct knows exactly what I'm talking about. 
As we finish up the design of our 
keyboard encoder, we're going to throw 
in a bit of "human engineering" in the 
form of — are you ready for this? — audio 
keyboard-feedback. How's that for a bit 
of psucdo-technical jargon? In any event, 
it's a nice convenience feature and since 
we get it for practically nothing we may as 
well throw it in. Our scan oscillator, 1C2 
(a 555), was set to run at a rate of about 
two kHz or so. That frequency was cho- 
sen for two reasons. First of all, it's high- 
ly unlikely that anyone would be able to 
enter data fast enough to "beat the clock' ' 
so to speak, and secondly, two kHz is a 
nice frequency for an audible "key- 
pressed" indicator. The trick is to use the 
oscillator without interfering with the op- 
eration of the encoder. It's clear that we 
will need two things; a switch to connect 
the 555 to the speaker, and some way of 
throwing the switch every time a keypad 
switch is closed. Let's automatically rule 
out double-pole double-throw switches at 
the keyboard and see if we can take care 
of business in a more elegant fashion. For 
us, that means using inexpensive com- 
ponents, and whatever unused silicon 
there is left in the circuit as it is so far. 

Designing the beeper 

Figure 1 shows a possible solution to 
the problem. It's not the only way to get 
the job done and, if you can dream up 
something slicker, so much the better. 




FIG. 1 



Transistor Q I is used as a switch between 
the 555 and the speaker, and the action of 
that switch is controlled indirectly by the 
"any -key -pressed" output of the encod- 
er. I say "indirectly" because there's 
some silicon on the line. As long as we 
hold the collector of Ql low the transistor 
is in cutoff and there's no audio. When a 
keypad switch is closed, the "any-key- 
pressed" line goes high, and that turns on 
the transistor and sounds the beep. As 
long as the keypad switch remains closed 
the beep will sound. That works per- 
fectly, but we can make it slicker and use 
up some spare silicon at the same time. 
We still have an unused inverter in IC4, 
so we ' 1 1 bui Id ourselves a half monostable 
with a period of about I00 milliseconds 
(0. 1 second). We want it to output a 
positive-going pulse when a keypad entry 
is made; that means that using the "any- 
key-pressed" signal isn't possible since 
it's an active-high. As you now know, if 
you use an inverter to build a half monost- 
able, a positive pulse at the output is pro- 
duced by a positive-to-negative transition 
at the input. As it happens, we have such a 
signal available to us because we inverted 
the "any- key-pressed" signal to disable 
"the 45 1 8 BCD counter. All we have to do 
is pick up the trigger from the output of 
IC4-a. route it through our new edge- 
detector, and we'll get a clean beep last- 
ing a tenth of a second whenever we enter 
a digit. Capacitor C9 keeps the eight-ohm 
impedance of the speaker from loading 
down the output of IC4-b, and Rl I iso- 
lates that section from the rest of the cir- 
cuit. 



A data bus 

Let's now turn our attention to the data 
bus — or rather the lack of one. So far, our 
encoder displays entered digits, but the 
data isn't available to us for use. That's a 
serious problem — since we want more 
out of this exercise in circuit design than 
an elaborate do-nothing box, a real data- 
bus is a must. At the moment, data from 
the keyboard goes directly to the display 
circuitry. What we have to do is change 
that so that the display shows whatever is 
on the data bus. That means we have to 
put some storage space between the en- 
coder and the display. The easiest way to 
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FIG. 2 

do that is to put some hold-and-follow 
latches there and use them to remember 
the entered numbers. 

Figure 2 shows the pinout of exactly 
what we need — a 4508 hold-and-follow 
latch that has the added bonus of Tri-State 
outputs. It's dual 4-bit latch, and each 
half of the IC can be used independently 
of the other. The en (enable) pin controls 
the outputs, and bringing it high puts 
them into a high-impedance state without 
having any affect on the operation of the 
latch itself. The st (store) pin controls the 
loading of the latch. If it's held high, the 
latch is transparent, but taking it low will 
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SWD-1 VIDEO CONVERTER 



FOR CABLE TV] 

, -^ ■■■& The S'vVCi-1 Video Converter ts u1l< 

>*-""^- Hk lliBd on clWai TV iyiiamS 10 "■- 

mi.ve "he KHZ'* t:gnnl from » I 
dulc-ned vi tin o (channel 3 in/ 
out) ind llso pass thru ihe 
normal -undine n ed .'ere reci o d 
audio Bujnal. Rocker switch 
select! operating mode to remove KHz'i 
iitortionfrqm the irldeoorpeis ell other chan- 
nels normally. Simple la assemble — lasi then 30 
minutes. Pra-lunad. Inp alj c u I pu '. Channel 3. Impedance | 
75 ohms. 1 t7VAC. 

SWO-1 Video Converter Kit S€ 



VTR ACCESSORIES 



SIMPLE SIMON VIDEO STABILIZER 

Simple Simon Video Slabnuer, 
Model VS-12S. eliminates the ver- 
tical roll andjiltar from "copy guard" 
video tapes whan playnrj through 
large serein projector* or on an- 
other vT R , Simple (o use. Just a dj use 
Ihe lock, control for a il able picture Once the control it set, the Tape 
will play all the way through without further a u | u sim* m t Includes 
llVpowaraupprv- SPECIAL 

VS- 1 25 Video Stabilizer, wired s*o. 54.35 $30.95 




Aisembly 
Time 

Approximately 
5 Minutes 



MODULATOR 

Not a Game Type Modulator 

The MPS- J Kit converts Video/Audio 

signals to s crystal controlled RF 
output for TV Channels 3 end 4. 
I The MPS-1 Modulator inputs 
j-^*** ore designed in match all TV 
Vi5**^^ Cameras and VCR J s and features a 
voltage regulated power supply, power 
switch and LED indicator. No Tuning Required. 
Operates on 117VAC. 

MPS-1 Kit $39.95 





UHF ANTENNAS and ACCESSORIES 



MDS-AMATEUR-ETV 32 ELEMENT 



• Nil A Kil 
* 1.5-2 5 GHl • ll'/i" Lilf 
■ 23 dB Avififft Gun ■ ComniirEiil Gridi 
• Hii Cut nmwHl HKHPf with 4%" % 2W 
Km for EltctroaiB 
* Iflcludi* PC. Probp. F 61 Ccnnccta. and Mnunlmj Hanhvan 

MAE-2 32 ElemM YAGI Antenna $13.95 

Kato Sons' Down Converter Kit *i.9 • 2.5BHz* 

D«qn*d hy Simple Sanwi by fomwf Japanese CQ Am Knar Maqajnt's UHF 
Edilar/Ejngmttr. Unh utiliias n*w mgenioiij Primed Ciari Probe fw mBimurn 
gam. Circuit board Fits rnjiie MAE-2 antenna housine. Requires 1 hour assembly. 
IC and capacitors pn-soldHed 
Modal KSDC-KIT 19- Z.5GH: Down Coiiybw Kit 534.95 

/fofo Store' Regulated Vahble DG Power Supply 

F« UK with KSDC-KIT 1.9 ■ 2.6GHz Down Cnnwrtet. Compldeh assHubltd 
with Attjaetwa Cahintl, TV/Convetter Mode Swilth, Fiequency Control and 
LED' Indiulor. 
Modal KSPSIA Assembled Pwrer Supply SI3.S5 



SPECIAL 
INTRODUCTORY 

SAVINGS 



> 



ORDER ALL THREE ITEMS 

MAE-2. KSDC-KIT and S "7 /f 95 

KSCS-1A Fot OrJl 1*1 

fbgulH pin i l**wd apwwn S32 65 
com CASUS ME HOT iNCIUDED - 



ZYZZX VHF-UHF Wideband Antenna Amplifier 





BE*olullonary New HYBRID IC Broadband Ampllllen 
Model ALL- 1 12J.2 lisiii 
Modei All-2 35rJB Gain 

■3 in not traaatar mrnbm tki hi Ira nrid Each unt wl xarvt nwf pyrcuti and is 
in Ed or Aneavaitj torn Idiif tor o*Jki v ndw m I'D trpdarei it 75 Bhru 
pr***. luetfT Eiu> itumbttd in 25 nwvtct No cents. 



50 HHi - 9D0 MHz 



AIM C 

AU-1C 



U4.U 

3455 



All- 1 infafl^HWl Wtwr tupplT »W « 
AU-? Wi^anaja m.'pwr va*»r 44 « 



Our New STVA 14.5HB GAIN, 14 ELEMENT 
CORNER REFLECTOR YAGI ANTENNA 




SJVA-J I»ln(^j. K5cBC«S*tljt«?li30jrt. 

CMma eo-ao sn is 

STVA-4 r*»Aiuwn* I a MB Cw\ Eitetitti 75 « J00 Dtai 

Si^j CMod 44-52 ilS.IS 

■C-U/UISiMilMltnCiiaiCdk slar/H F-tlCioCmcb t JIh 
MT-1 S»ed UHf 75.300 lh> " 



Switch to Bambi! 



Electronically 



Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 
TV. Antennae and Microcomputer as 
easy as pushing buttons. 



ing nsrwark which can accepi up to six differarit 
Mjyrces of video aignats end provide tha fl«xibilitv of 
directing the inputs Lo any or all of the throe outputs, 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mess of cables which are impossible to trace 
out «,>nol being able to use more then one function 
at a time. 

Bambi lets you enjoy using your video equipment the 
way it should be „, electronically end on line at the 
push of a button, 

Model BEYS' 1 Completely Wired end 
Assembled. Includes comprahertiiVe Inatruc- 
tion/Qpe ration Manuel end Docel Set for 

custom it ing Y<*ur Video Swctch Insteliation. 
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FREE 

Bambi 
Poster 

»lth 
purctMM 
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BBrnbV* front padwl was deirtanad with th* 
user in mind. Compuier atyled construction, 

with tofi-iouch keyboard {rated for over 1 
million operaliofls). anrangrd in matru; form 
allows easy input/output selection without 
rafenng (O cKariJ. Punclions sducio-d through 
the keyboard ere Immediately displayed on 
Ihe IS LED status indicators. 



C heclc 1h* quality of Bambi against that of 
much higher priced 1 competition. All solid 
start electronic switching provides low anon* 
union i3dBj. wide frequency response iSO- 
8-90 MHi r , end excellent isolation between 
lignal aouroem leach I/O section individuallv 
aheilded for 65dB min. iaotatian]. 



Bambi' s Spacrf ication s: 

e IripuVOiiipuE Impudenctr 7t5 Ohm 

* Signal Low 3dB±1dB 

* ue-.it 4dB ±1dB 
e iFipuT FLnrUatn Lots 1 ->:: n — ". 

* IwIbEkmi 6EdB 

* Powh FHq' : 1 7VAC 60 Hz. ZW 
4 Di-nensio-E L.T ■ W . E,S f? . J' . H 

4 Me It* 





ucicimiBi ^ * f «■■ i ^ rmicE 

Vsracloi UHF Tlnw 124*5 

PmlEd Ciicim Gtiard, 9? rv- rJnH«-d 1* IE 

PCS Portnl.Dmiim 4-2DK, 1-.5K. 2-1DK. 2-bX. 

1-1K. ind 1-5Di [11 ptaou) US 

4 4fB-31-PWC RHktac Kit WW. 5% 29-pa, Vt VY 2-pcs 4.11 

5 SPT1PW0 rWif TrirslMTtw, * 5 R1017VAC. SK-24VAC 

it SOOma I.li 

8 bPP2-PWTJ P-MtJ MoorH Poltrlian-lers 3rd Xnoto, 1-1K8T 

and I -SKAT with swikh S.lo 

7 JSSU-PWO hC'j J-x*. Qiod«*>pei. Hrjolatwt 2-pn 

Iranmtwi 2-e». hut SJnkt 2-ps 21.11 

6 3CE 14-PWD EI*ttJOM>£ Capacrtof kit. U-jnectl 1-16 

3 3CC2D-PWD CKsmic Dirk CijuHtoi Kit, 50 Wi. 20-xt ?■>= 

10 1DCT&-PW0 ViciNt Cmrriic Trmmtr CafatlaF, 

5-BSehJp 5-#M*t «.» 

11 IHo-PWD Dpi ». Ibnhs 3-pn. Hjilu 1-faau [prtMewd 

Biducterii and 2 T3J-12 Firriti Torad corn 

WBti S R #26 wii „;,.. E.Q0 

12 rJiCS-PWu C Sodult. Tin «viy r « pin 4-pci, 14 pn 1'X 

and 16 pm 2-x* ■ ■ Z.iS 

13 I3SP-PWD Enclaiun wflh PM Spaikir and Pr(-dnJW 

Backpinil For rmxim»nj PCS ind Ant Terrni 1 4.9S 

14 lftMISC-FWD M-.ic Pert? KrtJr.dJM Hl(d*itt. (fl-32, B/32 

Null e Bolts). KDobjp Wut, &)bhk. Ant T«nu 

DPfjT Am Smrdi. Fuh, FttHhelriar. Hf ....... Mi 

15 ISMCIB-FViB Pftrlar Capaolwi, 14- x» "I Sihw 

Mki Caxcfari ?-pit?*! 7,95 

When Dritfiiii Ml htete, (1-1S], TetaJ Price 1H.15 



CUSTOMER NOTICE: 1 



BUY WITH CONFIDENCE . BEWARE OF LOW QUALITY IMITATORS. All of 
our kits consist of New. 1st Cless, RF Quality, Pert* Engineered for optimum 

Operation, not lao'tory seconds or stack close^ouiE, We service your completed kits that youVB purc^esed and built. You will 

never get stuck with b BAG Of PARTS when ordering from Simple Simon. 



SIMPLE SIMON ELECTRONIC KITS, " Inc. 

3871 S. Valley View. Suite 12, Oept. H. Las Vegas, NV 89103 
In NevottB Call: t\j4m~0 / 1 "<.o9Z 

1-800-782-3716 



htrOBWMMnf JUintU- 

WillTE FOR 

QUANTITV DISCOUNTS 



Outside Nevada Call: 



Available by Mail Order Only 
Send Checfc* or Money Order. Minimum 
Order: $16.35. Add 10% Shipping and 
Handlirtfl on orders under $40.00. For 
orders over £40.00, add 5%. Minimum 
Shipping and Handling S2.00. Cat. Si .00 
— VISA and Mastercard Acceptable — 

' Check, order* will ha held 30 days bafar* shipping. 



> 

Tl 



(0 
CD 

143 




g 

z 
o 

ir 

o 

HI 

_1 

Ul 

6 
< 



close the latch and store whatever was at 
the inputs at that time. 

On the face of it, there would seem to 
be a major problem in using a 4508 with 
the circuit we've designed so far, because 
the latch in the 451 1 is enabled high and 
the 45G8's latch is enabled low. A little 
thinking can solve that problem when we 
remember that the half monostables 
we're using to enable the latches are real- 
ly edge — not level — detectors. As the cir- 
cuit stands now, we're using the leading 
edge of the 4017 outputs to trigger the 
edge detectors. Well, what goes up must 
come down, so we can use the trailtiig 
edge instead and reconfigure our edge 
detectors to provide a pulse of the correct 
polarity. What that means in terms of 
circuit design is that instead of latching 
the first thing on the bus when a digit 
selector output goes high, we're grabbing 
the last thing on it before if goes low. 
Since the 4518 BCD counter is disabled 



while the keypad switch is thrown, the 
data remains unchanged. 

Figure 3 is the complete schematic of 
our keyboard encoder. We've kept it 
down to four digits because the principle 
is the same for any amount of digits. Note 
that the 4508 's have been put between the 
encoder and the display, and a true Tri- 
State bus now exists to display whatever 
data is put on it. The half monostables 
have been reconfigured and the digit 
selector, IC5. has been reconnected so 
that the first digit is now selected by pin 3. 
the zero output. 

A "clear" function 

The last piece of business we have to 
take care of to satisfy our original design 
criteria is to create a keyboard ""clear." 
Now that the latches are in place, that 
becomes a simple problem. The ci_ pins 
of the 4508 's are tied together and held at 
ground bv R8. Throwing the clear 



switch (SI) on the keyboard clears the 
latches and they output zeros. The same 
"clear" signal is sent on to IC5. the digit 
selector, to reset that to zero as well. 
Diode D 1 prevents the normal resetting of 
the digit selector from clearing the latch- 
es. Capacitor C7 should be familiar by 
now. It provides a power-on reset pulse 
for the latches so they always power up 
with zeros. Resistor R9 forces a high on 
the collector of Ql so that hitting the 
clear switch will cause the beep to 
sound. 

The en pins of the 4508 's have been 
tied to ground. If you're going to use the 
Tri-State feature of the data bus, some 
sort of selector logic will be needed to 
control access to the bus. it's a "one-and- 
only-one" sort of situation, and you 
should be able to do it with a few simple 
gates. Which ones you use will depend on 
the particular application, but the basic 
continued on page 160 



144 




Bionic 

"Ears" 

Tiny, powerful electronic sensors 

give you superhearing — through 

walls, up to 1/2 mile away. 




The Dyna-Mike 
Transmitter 

It's smaller than a quarter. But DYNA-MIKE will 
Iransmil every sound in Lhe room lo art FM radio 
tuned lo the proper unused frequency, up to half a 
mile away. 

If you're at a neighbor's home 
a block from your own, you can 
hear your baby's cry. or you 
can tell the instant your spouse 
comes home. If two of you are 
driving landem in two cars, one 
or both of you can 
communicate wliti the olher 
even if other cars drive 
between you. 

DYNA-MIKE has as many uses as your 
Imagination can think of. For a business 
conference, let lhe liny microphone sit un- 
obtrusively on the table or concealed on a shelf. 
and you'll be able to record every word. For 
businesses, put an FM receiver m a warehouse or 
remote office and "broadcast'' instructions or 
orders I o be tilled. 

Public speakers never had a belter friend than 
the DYNA-MIKE. No wires or setup — just turn on 
one or more radios and your speech will come 
through with pertecl fidelity. Put one on the front 
porch. If you hear a suspicious sound, turn on the 
radio and you'll hear the doorbell or even a 
muttered conversation. 

Choose Your Model 

New Horizons is introducing three models of the 
DYNA-MIKE supersensitive broadcast microphone. 
Model AR-7 is the world's smallest microphone, it's 
a miracle of electronic miniature power, with a 
range of 750 feel and a baitery Hie of 90 hours 
Inlroduclory price is $1 29.95 (two for 11 1 9.95 
each). 

Model 9-DX is a long-range microphone, 
broadcasting an unbelievable half-mile distance. 
This miniaturized wonder is $1 49.95 (two for only 
$1 39.95 each). Normal battery life is 25 hours, or 
you can have lhe special Power-Pak, which 
operales 200 hours, for $19.95. 

The AR-7 and 9-DX are sensitive. They'll pick up 
sounds from 40 feel away. But for super- sensitivity, 
nothing beats lhe A-5. 

The A-5 will pick up a whisper from more than 
60 feet away and broadcast it to a receiver 750 
feet distant. The A-5 comes with a special 200- 
hour long-life battery and is introductory- priced at 
$99.95 (two for only SB9.95 each). 

The Telephone 
voice Changer 

It's right oul of James Bond! Push a button and 
the VOICE CHANGER gives your voice complelely 
different characteristics. The person on the other 
end of lhe phone won't 
know its you. 



**'' 



The VOICE 
■ CHANGER is more 
^y than an "electronic 
A handkerchief'' — il 
J doesn't cause your 
voice to sound filtered. 
It literally changes tone 
and limber. 
Choose from two separale, distinct Changer 
Channels. If you're alone in a business office. It'll 
sound like an employee answering. If you live 
alone, you can get rid of pesky calls by pushing 
Channel 1 or Channel 2 and saying, "Sorry, that 
person isn't in," 




How It Works 

The VOICE CHANGER is powered by two 
ordinary penlighl batleries. One sel of lead-in wires 
connects to your telephone base: the other clips to 
the wires leading to the handset. 

Pushing the button labeled "Ordinary" puis your 
normal voice through the line. Pushing "Channel 1 " 
changes limber and texture. Pushing "Channel 2" 
creates different characteristics I ram Channel 1 . 
Thus you have three voice options — your own. 
plus two changed voices. 

MAKE NO MISTAKE! THE VOICE CHANGER 
DOESNT MUFFLE YOUR VOICE OR MAKE IT 
UNINTELLIGIBLE. It literally changes the quality of 
sound — space-age electronics al work. 

Use the VOICE CHANGER to reach that doctor, 
lawyer, or business executive whose secretary 
knows your voice and who always is "out" when 
you call. Use it to screen your own incoming calls. 
Use it tor just plain fun. Any time you like, during a 
conversation, push the "Ordinary" button and your 
regular voice returns to lhe wire. 

The VOICE CHANGER is yours for $99.95 — two 
for $89.95 each (plus $2.50 shipping per tola! 
order). When you consider the many uses of this 
brilliant electronic instrument, it's a real bargain. Of 
course it has lhe Standard New Horizons 
guarantee. 

The Super Ear 

You'll hear it all. 

Effortlessly, you can hear not just a baby's cries, 
but quiet breathing — through a concrete wall a 
foot thick. Put the earphone in your ear and place 
lhe SUPER-EAR on the 
wall. That's all ihere is 
toil. 

SUPER- EAR hears \B A 
everything — and, even \W 
more astouding. hears 
it clearly. It's as though 
the wall weren't there. If 
you're coming home late 
at nighl and think 
intruders are In your 
residence, let SUPEH 
EAR find out for you 
Wanl to know if the 
meeting is over in the «■ 
room with the closed 
door? SUPER -EAR will 
tell you in a second. 

SUPER-EAR is undetectable from the other side 
of the wall. The quality of sound has amazing 
fidelity — good enough to record, and SUPER-EAR 
has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listening 
device, you can use it to pinpoinl hidden squeaks in 
your car or the source of mysterious engine noises 
Consiruclion experts use it to check for flaws or 
cracks in buildings. 

It Works Anywherel 

Ever pul your ear to a railroad track to try to hear 
the train? Try it with SUPER-EAR. You'll hear thai 
train many miles away. Use it as a powerful 
stethoscope on yourself, a friend, or a pet. You can 
even hear a bird's breathing 

The only source lor SUPER-EAR is New 
Horizons. Choose from two models — Model SB -5, 
with ultrasensitive microphone, $139.95 (two for 
only $129.95 each); or Model SB-1 , with suclion- 
type microphone, $99.95 [two for only $89.95 
each). 





The Private 
Transmitter /Receiver 

The NCZ-10 broadcasts on 

a special radio band, Nq one 

without equipment can hear 

your transmitted messages. 

The reception is unbeliev- 
ably clear and brighl — com- 
mercial broadcast quality. 
Your receiver 
clicks in lo any of 
three separate 
channels. In the 
suburbs the range is 
up to 2000 feet, and 
In the city 850 feet. 
With your special receiver is an inconspicuous 
high fidelity earphone. You can put three 
transmitters in three locations and then switch 
back and forth, monitoring all three. Someone wilh 
an FM or police band receiver can tune his dial all 
day. but he won! pick up these signals 

with iwo receivers, you can have a complete 
two-way system without the inconvenience and 
annoyance of the semi-public CB channels. The 
NCZ-10 channels are private. 

This professional- quality electronic miracle is 
easy lo use and completely dependable. Monitor 
your baby's room. Leave a transmitter in an 
inconspicuous place in your office or your home, 
and you'll hear anything going on in that room. 
One NCZ-1 receiver wilh one trans mftter is 
$279 95; with two transmitters (two separate 
bands), it's $379.95; with three transmitters (three 
separate bands), it's $479.95. 

For a complete private communications system, 
order Iwo receivers, each wilh a transmitter (we'll 
send them wilh differeni bands). Special high- 
performance batteries enable you to operate the 
receiver for 40 hours continuously, the transmitter 
for 35 hours. 

We Absolutely Guarantee! 
Use any electronic instrument acquired from us 
for up to 30 days. If you decide for any reason you 
don't wanl to keep it. relurn it for a 1 00% refund. 
ORDER TOLL-FREE 
For fasl delivery on credit card orders, call toll- 
free 24 hours a day, seven days a week: 

800-824-7888 

Ask for Operator no. 551 

(in California, call B00-852-7777) 

Or send check or money order. Please add $2.50 per 
lotal order for shipping. Order any or all these state-of- 
the-art electronic instruments: 

• Dyna-Mike AR-7. $129.95 

(two tor $1 1 9.95 each) 

■ Dyna-Mike 9-DX, SI 49.95 

(two for $139.95 each) 

• 9-DX rechargeable power-pak, $1 9.95 

■ Dyna-Mike A-5, $99.95 

(two for $89.95 each) 

• Super-Ear Model SB-5 microphone, $139.95 

(Iwo for $1 29.95 each) 
" Super-Ear Model S8-1 microphone, $99.95 
(two lor $89.95 each) 

• Voice bhanger, $99.95 

, (two for $89.95 each) 
" NCZ-1 transmitter and receiver, $279.95 

(two transmitters, one receiver, $379.95) 
(three transmitters, one receiver $479.95) 
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NEW IDEAS 



Crystal tester 



IF YOU FREQUENT HAMFESTS, BLEGTRON- 

ics flea markets, or any other type of 
surplus outlet, you know the pros and 
cons of buying from those sources. On the 
one hand, they're an excellent source of 
hard-to-get parts as well as a haven for 
bargain hunters. On the other, however, 
just about everything is sold "as is," with 
no guarantee of any kind— it's strictly 
"let the buyer beware." If you've ever 
come home with a pile of components, 
only to find out that half of them were 
useless, you know that not all bargains are 
what they seem. 




TEST CLIPS 



2N3563 

OR 

GE6I 



FIG. 1 



The ideal solution to that problem, of 
course, is to find some way to weed out 
the obviously bad parts before you buy 
them. The circuit I'll be describing here 
has proved useful for just that purpose 
when digging through stacks of crystals, 
as well as in troubleshooting my equip- 
ment. It is small, easy-to-build, and will, 
at a glance, let you know if a particular 
crvsial will oscillate. Let's look at the 



circuit shown in Fig. I . 

Transistor Ql, a 2N3563, and its 
associated components form an oscillator 
circuit that will oscillate if, and only if, a 
good crystal is connected to the test clips. 
The output from the oscillator is then rec- 
tified by the two 1N4148 diodes and fil- 
tered by CI, a ,01-^tF capacitor. The 
positive voltage developed across the 
capacitor is applied to the base of Q2, 
another 2N3563, causing it to conduct. 
When that happens, current flows 
through LED I , causing it to glow. Since 
only a good crystal will oscillate, a glow- 
ing LED indicates that the crystal is in- 
deed OK. The circuit is powered by a 
standard nine -volt transistor-radio battery 
and the SPST pushbutton power-switch is 
included to prolong battery life. 

The circuit is easy to build, with size — 
for easy portability — the only real con- 
sideration. While just about any construc- 
tion technique will work well, it's easiest 
to use a small piece of perforated 
co n s t met i o n- board . 

To use the crystal tester, simply con- 
nect a crystal to the test leads and close the 
SPST pushbutton power-switch, [f the 
crystal is OK, the LED will glow bright- 
ly. If the LED does not glow, or just 
glows dimly, the crystal is bad and should 
not be used. 

One note on the intended use for the 
tester is in order here, however. This tes- 
ter will check any crystal for oscillation. 
However, it will not necessarily make the 
crystal oscillate at the frequency that it is 
supposed to; so you can't use this tester 
with a frequency counter to test for that. 
What the circuit will do is give you a way 
to quickly weed out Crystals that are 
obviously bad, and, after all, that is half 
the battle.— Jack Fernanda 




NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition. Panavise 
will donate their model 333— The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
lock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. (See photo below.) 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 

to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations Of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 
Street 



Date 



City 



State 



Zip 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 
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2300 MHz VARIABLE D O W N C O N V E R T E R 



ANTENNA KIT 





pJX^sam v "' J2 WASHERS 
3 HT^ 1 31 SPACERS 

V MOUNTING BRACKET 

6" RG 174 COAX 
F' CONNECTOR • 35" ROD 
6Y2" x 4" P.V.C. PIPE 
DRILLED END CAPS • HARDWARE 



POWER SUPPLY 

KIT 




POWER TRANSFORMER 
COURSE TUNE POT, 
FINE TUNE POT. 
3 IF CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 



P.C. BOARD 

RF CHOKE 

KNOB 

WIRE 

2 SWITCHES 

4 DIODES 

LM 317 REG. 



WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.35 Extra 

BUILT POWER SUPPLY (34.95 



Complete 

Down Converter 

System 

INCUDES 

ANTENNA KIT 

POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL $49.95 



QUANTITY 

DISCOUNTS 

Any Price in Adv. 

10 pes. 12% off 

Zb pes. 18% off 

50 pes 25% off 

100 pes. 30% off 

1000 pcs. 35% off 

No Mixing for 

Quantity Discount 



PARTS 

Converter P.C. Board 

Plated through holes 

for stability $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2,00 

NE02135 4.95 

2835 Diodes 95 

,001 Chip 

Caps 10/3.95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
'F' Connectors 

Chassis .50 

Wall Transformer 

12 VAC 700 MA....4.95 

'U' Bolt 95 

BAL.UN 

75 to 300 ohm 1.95 

BALUN 

for rabbit ears. ..2.95 
*RG 59/ U COAX 

WITH CONNECTORS 
FACTORY MADE 

100 Ft. . J17.50 

50 Ft 9.50 

25 Ft. 5.75 

3 Ft. Z.50 



CONVERTER 



&^\ 




KIT 



s 



P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. v«w .'.' 

.... -2/ j7//oTreflw4-- 

3 -MRP^9lrfflAWS4ST9ft--- 
2 HP 2835 Diodes 

6 .001 Chip Caps. 

9 Resistors 

4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 

* WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED, 
$24.95 



We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply. .$12. 50 

plus my parts needed 



We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

To Order Call 800-428-3500 317-291-7262 

Complete Kit Weighs 10 pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 



ELECTROniC 
RAinBOUU s 



SATELLITE TELEVISION RECEIVER 




KITS 



The Electronic Rainbow Receiver consists of a receiver 
with an external down-converter that mounts at the 
antenna, feeds the voltage to the LNA through the coax 
cable. The 4GHz signal is down converted to 70 MHz 
and is fed through the RG59/U coax to the receiver. 



Rainbow Kits are supplied with simple step by step in- 
structions. All the circuits that you need expensive test 
equipment to do are pre wired and tested. All printed 
circuit boards have the outline of each part printed on 
them. 



RECEIVER FEATURES 
Built in RF modulator » Detent 
Tuning-3.7 to 4.2 GHz • Variable 
Audio-5.5 to 7.5 MHz • Invert Video 
• Channel Scan • Voltage monitor- 
ing • Meter output • Remote Tuning 
SPECIFICATIONS: 
Single Conversion Image Rejection 
Downconverter • Threshold 8 db 
CNR • IF Bandwidth 24MHz • Out- 
put IV Audio and Video • IF Fre- 
quency 70MHz • Video Bandwidth 
4.5MHz • Size 3Wi"Hx8V2 , 'DxllV4"W 



Complete Satellite TV Receiver 

KIT s 1 — Contains: 
Mainboard • Tuning Board • Down- 
converter Board • Modulator Board 
All parts needed to complete receiver 
Down Converter built in case. 
1 Cabinet, attractive black brushed ano- 
dized metal with silk screened front 
and back for a professional look 
70 MH2 Filter is pre-wired and tested. 
Complete instruction <toOC Aft 
Manual. >jVj.UU 



■@ik altoitt 

auatanieed 
to a/au 



We will accept telephone orders lor Visa & Mastercard 
No C.O.D. Orders 

To Order Call 300-428-3500317-291-7262 

Complete Kit Weighs 10 pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 



KIT ~Z — Board Kit Contains: 

• Main Board • Tuning Board • Down- 
converter board • Modulator Board 

• Parts List, assembly and alignment 
manual 

• 4GHz local oscillator and 70MHz filter 
is pre-wired and tested. <tlOQ (If) 



Instruction manual. Contains printed 
circuit board layouts, parts placement, 
and alignment instructions. t±OC ftft 



ELECTROniC 
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PHILIPS 



S3 



TRIPLETT 



LEADER 




Non-Linear Systems 



yK PRECISION 



15 MHz TRIGGERED 
SWEEP SCOPE 




MODEL 

1477 



SALL FOR OUR 
/GRAND OPENING 
PRICES 

■ Mode automatically shifts between 
CHOP and ALTERNATE 

■ Bright P31 blue phosphor 

■ Front-panel X-Y operation 

■ Differential input capability 



19 calibrated sweeps— .5^ SEC/cm 
to ,5SEC/cm 

Sweep to .1 ;.i SEC/cm with 5x; 
I.SSEC/cm with uncalibrated vernier 



gfCPREC/SWN 




30 MHz TRIGGERED 
SCOPE 



MODEL 
1479B 



CALL FOR OUR 
GRAND OPENING 
PRICES 



Built-in signal delay line permits 
view of leading edge of high fre- 
quency pulse rise time. 

Triggers on signals up to 50MHz 

Rectangular CRT with P31 phos- 
phor 

Mode automatically shifts between 
CHOP and ALTERNATE 



SfC PRECISION 



70 MHz. Dual Time 
BASE SCOPE 




' L -ti5* 



V 



MODEL 
1570 



CALL FOR OUR 
GRAND OPENING 
PRICES 



1 mV/division sensitivity to 70 MHz 

500 /xV/division cascade sensitivity 

Four-input operation provides trig- 
ger view on 4 separate inputs. 

Alternate time base operation 

Switching power supply delivers 
best efficiency and regulation at 
lowest weight 



Bu& 7 



100MHz Dual Time 
BASE SCOPE 




$ 1 1 oy u. 

While quantities last 




MODEL 
1590 



■ ImV/division sensitivity to 100MHz 

■ 500,11 V/division cascade sensitivity 

■ 2ns/division sweep rate with 10 x magnifier 

■ Four-input operation provides trigger views or 
four separate inputs 

■ Selectable 1M1J or 50O inputs 

■ Alternate timebase operation 

■ 20MHz bandwidth limiter for best view of low 
frequency signals 

■ Lighted function pushbuttons employing 
electronic switching with non-volatile RAM 
memory 

■ Switching power supply delivers best efficiency 
and regulation at lowest weight 

■ Selectable frequencies for chop operation 
PRICE DOES NOT 

INCLUDE PROBES 




KEITHLEY 



DIGITAL MULTIMETERS 




Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/hear display 
includes over/under arrow and 
on/ off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color-coded front panels for 
maximum clarity, minimum 
confusion. 

Model 128: *139.00 
Model 130: s 124.00 



Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4V2-digit 
handheld DMM, ideal for 
analytical/bio-medical service. 10A 
range standard on all Keithley 
handhelds. 



Model 131: •139.00 
Model 135: »235.00 



We don't just take 
orders-we ship orders 
Advance Electronics 
endeavors to keep everything 
we advertise in stock for 
immediate delivery. 



VISA 



■ Mastereharge & Visa Hhlppad within 24 hours. 

■ Bank checks or Money Orders shipped within 24 hours. 

■ Personal checks — please allow 3 weeks for check to clear. 

■ Ml prices plus shipping charge*. Please call lor appropriate 
charge*. Use our toll free number. 

■ New York State residents add appropriate sale* tax. 

■ PRICES SUBJECT TO CHANGE WITHOUT NOTKE. 
Quantities are limited 
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HITACHI 



DATA PRECISION 



VIZ™ 



HICKOK 



I 



<§} HITACHI OSCILLOSCOPES 




V650 
V1050 



1 MHz 
20 MHz 
20 MHz 
20 MHz 
35 MHz 
35 MHz 
50 MHz 

60 MHz 
100 MHz 



Dual Trace 
Dual Trace 
Dual Trace 
Dual Trace 
Dual Trace 
Dual Trace 
Dual Trace 

Dual Trace 
Quad Trace 



Storage 

w/delay sweep 
Portable 
w/delay line 
w/delay sweep 
Portable 
w/delay sweep 
w/delay sweep 
w/delay sweep 



All in Stock Ready for immediate shipment. 
Call for our Special Grand Opening Prices. 



All Hitachi Oscilloscopes feature 2 year parts and 
labor warranty. 




INDUSTRIAL 

TRANSISTOR 

TESTER 

$189 95 

was $239 

MODEL 
5208 

Now with HI/LO Drive 

Works in-circuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 



tfCpREtlSION 



POWER SUPPLIES 





$279°° 

was '354. 



MODEL 
1601 



MODEL 
1650 



a Itclalad 0-SOVDC. ctstillnuoualy 
virlabl*; O-ZA In four rang« 

a Fully automatic ahutdown, adjuat* 

arj* currant limit 
a Parfact *or aoILd alata aarv&clrjg 



s 2 gg 9 5 

was *375 

■ Function* it three eeperate tuppf- 
tea 

■ Excluilve tricking circuit 

■ FLiod Output &VDC. 5 A 

■ TWO to 25VDC output* «t 0-5A 

■ Fully ■uEomallc. currenMlmltftd 
ovartoad piotocilDn 



[FLUKEI 



MODEL 8060A 




$349 



00 



4% DIGIT 
MULTIMETERS 

Frequency 
measurements to 
200KHZ 

dS measure- 
ments 

Basic dc accura- 
cy 0.04%; 10 mV, 
10 iiA and 10 mil 
sensitivity. 

Relative measure- 
ments 

True RMS 

High-speed 
Beeper 



Continuity and rela- 
tive reference func- 
tions identical to 
8060A. 

True RMS measure- 
ments to 30 kHz. 

Basic dc 
accuracy 
0.05%; 10 
V.V, 10 nA 
and 1 mil 
sensitivity. 

Beeper 



MODEL 8062A 



$279 



00 
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FUNCTION GENERATORS 




MODEL <M"70 
3010 $1/3 

was $220. 

M ?o D 2o L $299 

was $379 



95 



95 



MODEL 3010 

i Sin*, aquar* and iriangla output 
i Variable and fined TTL ouLpuli 
■ 0.1 Hz to 1 MHz In auc r 



i Puih button rang* and function 

selection 
i Typlcat tine wave dlilomkni under 

■DJ* from 1 Hz to 100kHz 



SWEEP FUNCTION 
MODEL 3020 



■ Four Inatrunwili In oni r- 
iw»ep rjr*n*r«.tof. function generator, 
pulte generator, tone-burat o*n*ratof 

i Cover j 0.02.Kz-2MHi 

i 1000:1 tuning range 

■ Low-dlilCHTtton high-accuracy OUtputl 



fCPRECfSION 



CAPACITANCE METERS 




$179 95 $149 95 

was $229. was $185. 




MODEL 830 

■ Automatically mea- 
sures capacitance 
from 0.1pF to 200 mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3Vj digit LCD display 



MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange indication 



COLOR 
PATTERN GENERATOR 



Mia 



s 129 



95 



MODEL %' 
1210 

was '159 



i Gmnariles 10 HibE* pittttnt. In- 
cluding crouhatch, 7x11 dot. 
gated rttnbow and purity. 

■ Compact tor convenient field »f-| 
vie* uu 



ftf*. 



V/SA 



loa 223-° A7 



^n* THE TEST EQUIPMENT SPECIALISTS 



800 



26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 
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HOBBY CORNER 



Versatile timer circuit 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



LAST MONTH WE DISCV.'SSED A SOLUTION 

to Bob Allen's problem of adding timers 
to his "touch-plate*' home-lighting- 
system. It involved the use of a regular 
mechanical timer (or clock) along with a 
5 55- timer circuit to put out the proper 
type of pulse. Each timing sequence, of 
course, required a separate timer circuit. 
Now we'll look at a method that can be 
used for any number of timing sequences 
and uses just one digital clock. 

A typical timer — even if it is the type 
that can be set to activate a device several 
times over 24 hours — has only one out- 
put. An alarm clock {digital or otherwise) 
can be used to control an external circuit 
also (instead of only sounding an audible 
alarm) but it will give only one output in 
each 24 hours. 

There is. however, a way in which a 
digital clock can be modified to turn on a 
radio, light, and coffee-maker (or other 
devices) at three (or more) independent 
times. Any commercial digital clock can 
be modified, although it is admittedly 
easier to modify aclock kit as you build it. 

LED readouts 

To understand what we are about to do, 
let's take a close look at the digital read- 
outs in the clock. Figure I shows the 
seven segments of such a readout with the 



AN INVITATION 

To better meet your needs, "Hobby 
Comer" will undergo a change in di- 
rection. It will be changed to a 
quesiion-and-answer form in the near 
future. You are invited to send us 
questions about general electronics 
and its applications. We'll do what we 
can to come up with an answer or, at 
least, suggest where you might find 
one. 

If you need a basic circuit (or some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
that we cannot become a circuit- 
design service for esoteric applica- 
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondence to: 
Hobby Corner 
Radio- Electronics 
200 Park Ave. South 
New York, NY 10003 




In Fig. 2. the columns are headed by 
the labels of the segments and the digits 
displayed (shown at the left) identify the 
rows. If there is a dot in a block, that 
segment (column) is on when the readout 
shows the digit (row). A "I," for ex- 
ample, has segments "b" and "c" 
lighted. The most significant information 
in the table, however, is given by the 
circles and squares. They indicate the 
segment combinations unique to each di- 
git. (A circle means the segment is on and 
a square means the segment is off). 

For example , when a is displayed, the 
"f '-segment is on and the "g" "-segment 
is off. For no other digit is that imc. You 
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FIG. 2 



labels ("a" through "a") by which they 
are identified. There is usually another 
point-segment located at the upper left or 
lower right thai is used for decimals, col- 
ons. AVf'PM and alarm-set indicators. 
and so on. Some clocks also have special- 
ized readouts with dots, colons. AM. PM 
and other special configurations of seg- 
ments. 

In those displays, however, the digits 
through 9 are created by lighting specific 
groupings of those segments. Figure 2 
shows several interesting things about the 
way those diails are formed. 



can easily see that by glancing at the 
table — "f" is on and "g" is off in no 
other row. Thus, if we check only those 
two segments, we will know immediately 
whether the digit being displayed is a 0. 
Simlilarly. checking the "c" -segment 
is a sure way to determine whether the 
display is a 2. In no other digit is that 
segment off. In like manner, you can 
check segments "a" and "b" to find out 
Whether the digit is 5 or 6 and, if so. 
which it is (because while both have seg- 
ment "b" off. 5 has the "a" -segment on 
and 6 has it off). 
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Mention this 
magazine 
and get a 
free gift 



nLBrauLGCirnnics 



Backed 

by Albia's 

famous 

warranty. 



DESIGN MATE™ 2B LOW COST, 
HAND HELD FONCTION GENERATOR 

SPECIFICATIONS 

Frequency Range: 10 Hz to 100 KHz in four ranges; 50 increment 10/1 cali- 
brated dial calibrated within ± 5% of setting @ 1 Hz, 1 
KHz and 100 KHz, 10 KHz. 

Waveforms; Sine Wave: 2% THD over Frequence Range (Typical 

1 %); Triangle Wave: linearity better than l % over fre- 
quency range; Square Wave: rise and fall times 200 
nsec (Typical 100 nsec). 

Outputs: Sine/Triartgle — switch selectable: amplitude 0.1V 

to 10V peak to peak: impedance 600 Ohms; Square 
Wave — amplitude 0.1V to 10V peak to peak: 
impedance 600 Ohms. 

Power Req.: 105-125 VAC. 50/60 Hz. 2.5 Watts 

Size: 6.25" X 3.75" X 2 ' 



MODEL NO. DM-2B 
STOCK NO. 15-0102 

INCLUDES ALBIA's FULL 

SATISFACTION WARRANTY 
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LOW COST FREQUENCY 
METER MODULE DM-11 "5Hz to 100MHz" 



Measure frequencies from 
5Hz to 100MHz on your 
digital Voltmeter with 3 

resolution of 3'.i digits — 

easy to use — perfect for 

held service — lab testing 

— h om e h obby i si! Conn ect 

the DM 1 t toyoufDVM. 

set trie DVM to the 2VDC 

range, connect a signal to 

IheDtVt-l ' viaaBNCcable 

(not included} and 

measure the frequency ol 

any source. Hi Lo Range 

LEDs ensure fast accurate readings 



■111 FUMIM II HUUf Mill! 



SPECIFICATIONS 

— Frequency Range 5Hz to 100MHz 

— input Impedance 1 MegOhm 

— Input Sensitivity: 100Hz 80MV 

100Hi 60MH? 30MV 
60MHz 70MV 

— Size 6.25" X 3. 75' X 2 

— External 9V DC power supply included 

— BNC input cable accessory Model PSA-2 
Slock No: 1 10027 add SI 4,99 



MODEL NO. DM-11 
STOCK NO. 15-0011 



$l 



00 



LOW COST OM-8 
CAPACITANCE METER MODULE 



dIbuSH 



Connect this high 
quality low cost 
Capacitance 
Meter Module. 
DM -8 to your 
digital Voll Meter 
and turn it into 
a Digital 
Capacitance 
Meter — the Low 
Cost Way! 



SPECIFICATIONS 

2V output 

Accuracy better than 5% 

Push lo read range {button) Irom t pF lo 20.000 F 

Zero Calibration control 

In one easy to use. se It-contained package. 

Battery powered, with push to read" batlery sauer circuit 

i,9V batteries not included). 

Size - 6.25 x 3.75 X2 /t* ^mm ^^ €\C\ 

Includes Model 336 Test Clips J^ f J ^ i? ij 



MODEL NO. DM-e 
STOCK NO. 1 5-0008 



Includes 
Albia's Satisfaction Warranty 



PRICES 4 SPECIFICATIONS SUBJECT TD CHARGE • SPECIAL tilt MVt 3DI* 
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FOR FASTER 
SERVICE 
■ USE YOUR 
CREDIT CARD. 



OLBiaGceclMnics 

44 KENDALL STREET 
NEW HAVEN, CT. 06512 

MOST ORDERS SHIPPED NEXT DAY. 



9 AM 



CALL TOLL FREE 1-800-243-6953 s pm 
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CHARGE TO VISA OR MC TOLL-FREE 
1-800 -654-8657 samiospmcst mon-fri 



DIRECT INQUIRIES TO: 

■A Electronics, Inc. 

1020 W Wilshire. Oklahoma City, OK 731 >i -:*0S)ai3 9*2$ 

□ Rush my Vocal Zipper Kit. S24.95 plus S3 postage 
& handling enclosed 

OSand assembled Vocat Zapper $39.95 plus S3 post- 
age enclosed Q Send Fren Catalog 

name 

address 



city 



stale np_ 
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YOUR EXCITING 
NEW HOBBY! 

it Enjoy fantastic savings by assem- 
bling your own organ or piano. 

v It's easy. [No technical 
knowledge required 

a* Just follow our clear, 
pictured instructions. 

B» Choose from many models 
from portables to consoles. 

» Ask about our interest-free 
installment plan. 



ORGAN & PIANO KITS 

Fw Free Information Pact* M40 

-, Call Toll Fret 

BOO 233 3865 

In PA 717 2994327 
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ERSI Dept M40 PO Box 5318 
Lancaster, PA 17601 

D Free Into Pack: U Organ D Piano 
D Catalog & Demo Record ie"ctose s"6 

Name . 

Address 

City 

Phone i i__ 



_Slale_ 



-Zip. 



Rep inquiries invited 



Suppose, for example, we wanted to 
activate a circuit at 5:30. It could be 
lights, a coffee maker, the radio, or 
almost anything at all. You can use sim- 
ple IC gates to determine when the hours 
digit gets to 5 and the ten- minutes digit 
gets to 3. 

Reading the display 

There are a great many ways that can be 
done. Fig. 3 shows just one of them. You 
can track through those gates and see that 
only when the hours display shows 5 and 
the ten-minute display shows 3 will the 
relay be actuated. Note that the relay is 
one of the many sensitive types made for 
low-power use. Normally, the contacts of 
those relays will not handle much current, 
and the control of high-current external 
circuits will require a change in the out- 
put. If you are operating a coffee-maker, 
for example, you can make one of two 
changes. You can use the light-duty relay 
to operate a relay with high current capac- 
ity or, as an alternative, have the final 
gate operate the heavy-duty relay through 
a transistor switch. 

As shown in Fig. 3. the relay will be 
actuated at 5:30 AM and 5:30 PM. If that 
is not desirable, you should add another 
gate or two to "read" the clock's am/pm 
indicator and combine it with the output 
from the two digits. In a 24-hour clock, 
you could read the lens -of- hours digit for 
that determination, though for the same 
lime you would check the unit-hours digit 
for a "7" (as in 1730 hrs — the same as 
5:30 PM) instead of "5." 




FIG, 3 



If your use requires an output in the 
form of a pulse (as Bob Allen needs for 
his touch-plate lighting system), you may 
put one of the circuits in Fig. 4 between 
the final gate and the relay. For a pulse on 
the falling edge, use the circuit shown in 
4-a. Use the one shown in 4-b for detec- 
tion of the leading edge. Figure 5 shows 
one of many possible ways to extend the 
versatility of your system. The divide-by- 
seven counter will operate the external 
circuit only once a week! (Sunday morn- 
ing'.') 

Well, so far. so good. But how are you 
better off than if you had used the alarm 
already built into the clock? As stated 
earlier, that will allow you only one 
activation each 24 hours (unless it is reset 
dailv). In this system, however, vou can 





FIG. 5 



connect several gates to the same seg- 
ments and have any practical number of 
external circuits controlled by that one 
clock. It is unlikely, but if your need 
exceeds the available "fan-out" of the 
clock drivers, you can insert a buffer gate 
to increase the capacity. 

The major disadvantage of the system 
presented here is the problem of changing 
the time of activation of any given circuit. 
The best way 1 have found to get around 
thai is to install a panel of small switches 
by which segment combinations and/or 
gate configuration can be changed. It isn't 
entirely satisfactory, but it does work rea- 
sonably well. 

Often a system like the one described 
here is used for a dedicated purpose- for 
example, only to control various groups 
of lights in the evening. In that case, you 
can adjust to daylight saving time and 
changing hours of sunset just by resetting 
ihe lime on the clock. Then, the separate 
circuits will remain synchronized and. as 
a resuli. will not have to be changed in- 
dividualiv. R-E 




1 'Brilliant. Master but is it a marketable 
application of VLSI technology?" 



CIRCLE 42 ON FREE INFORMATION CARD 



STATE OF SOLID STATE 



An interesting expander circuit for your hi-fi 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



IN THIS COLUMN. WE TRY TO BRING YOU 

news and details of new and interesting 
semiconductors and related matters with- 
out any montti-to-month continuity. This 
month, because of long-time reader inter- 
est in volume expanders and audio noise 
reduction, we are deviating from the es- 
tablished format to show the circuit of the 
volume expander that complements the 
volume compressor discussed last month. 

The hi-fi expander in Fig. 1 includes 
de-emphasis and attack and decay times 
to complement the compressor. Again, 
an external op-amp is substituted for the 
one in the Signetics NE570 compandor 
IC. In this case, the circuit performance 
demands a slew rate better than the 0.6 
volts-per-microsecond provided by the 
NE570 op-amp. The expander, like the 
compressor, has a unity-gain level of 
dBm. Adjustments are provided for 
harmonic distortion and DC shift. 

Make the thd trim adjustments first 
using a 10-kHz 0-dBm (774.6 mV) sig- 
nal. Adjust the dc shift trim for mini- 
mum envelope bounce when tone bursts 
are fed through the circuit. 

Performance is reported to be spectacu- 
lar when the expander is applied to con- 
sumer tape recorders. 

Op amp and voltage-reference IC 

The National Semiconductor LM10- 



series comprises a group of monolithic 
linear IC's consisting of a precision volt- 
age reference, an adjustable reference 
buffer, and an independent high-quality 
op-amp. The device has an absolute max- 
imum supply- voltage rating of 45 volts 
for the LMIO, LM10B, andLMlOC; and 
7 volts for the LM10BL and LM10CL. 
Supply voltage can be as low as 1 . 1 volts. 
Typical supply current is 270 pA. 

The complementary output stage in she 
independent op-amp is capable of swing- 
ing to within 15 mV of the supply voltage 
or delivering +20-mA output current 
with +0.5 volt saturation. The reference 
output can be as low as 200 mV with 
0.1% regulation. 

The LMSO's ability to operate from a 
single power supply with high output- 
current capabilities make it a very ver- 
satile general-purpose device. It can 
operate in a floating mode, independent 
of Fixed supplies so it can be used in such 
applications as remote amplifiers for 
vibration sensors, flame detectors, resist- 
ance thermometers, optical pyrometers, 
and logarithmic light sensors. Its ability 
to operate from a wide range of voltages 
and currents makes the LM 10 applicable 
in a wide range of voltage and current 
regulators. 

The LM10 features such characteris- 
tics as 2.0 mV (max) input offset voltage. 




0.7 nA (max) input offset current, 20 nA 
maximum input bias current, and offset- 
voltage drift of 2 microvolts-per-°C. The 
device comes in a metal can and an 8-pin 
dual-in-line package. 

Full electrical specifications, including 
33 typical-performance-characteristics 
charts are in the 15-page data booklet 
along with 33 schematics' illustrating typ- 
ical applications. — National Semicon- 
ductor, Literature Dept., M/S 16251, 
1090 Kifer Rd.. Sunnyvale. CA 94086 

SCR's go MOS 

Motorola's new state-of-the-art 
MCRIOO0 series of SCR's uses MOS 
technology to offer the designer three de- 
vices that have the high input-impedance 
and fast turn-on time of a power MOS- 
FET and the regenerative latching action 
of a thyristor. The new 200-ns turn-on 
SCR's can be driven directly from logic 
circuits without the need for interfacing 
devices. 

The MCR1000 MOS SCR series has a 
1 5-amp current rating and is designed pri- 
marily for high-speed switching and 
high-current pulse applications such as 
laser modulators, printers, fluorescent 
lighting, and switching power supplies. 
Features include: A forward voltage 
application rate of 1000 volts-per- 
microsecond at Tj'= 125 °C and a fast 
switching (turn-on) time of 200 ns atTj = 
25 °C. (Tj is the ope rat in 2 temperature.) 

The MCR 1 000-4, -6 and -8 devices are 
in TO-220 packages and feature peak for- 
ward blocking voltages of 200, 400, and 
600 volts, respectively. Prices are S 5. 20. 
S5.70, and $6.90 in 100-999 
quantities. — Contact Chris Field. 
Motorola Semiconductor Products. PO 
Box 20912. Phoenix: A2 85026 

1-watt power MOSFET's 

International Rectifier has introduced a 
family of four new n -channel transistors 
using the company's HEXFET technol- 
ogy. A particular advantage of the de- 
vices is their low on-state resistance — 
about half that of many similar devices. 
Designated IRFDIZ0 through IRFD1Z3. 
the four devices have typical rise and fall 
times of 1 5 ns and 10 ns. respectively 
when [ D (continuous drain current) is 
0.25 A. On-state resistance is 2.4 ohms 
for the 1RFD IZO and - IZI and 3.2 ohms 
for the !RFDlZ2and -1Z3. 
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CABLE TV 

CONVERTERS 
DESCRAMBLERS 



BUY DIRECT & SAVE 





40 CHANNEL 
CONVERTER 
$38 Regular $69 

Advanced Solid State design and ciruitry 
allows you to receive mid & super 
band channels. Reslores programming 
to Video Recorders 

36 CHANNEL 
■^T) REMOTE CONTROL 
li CABLE CONVERTER 
$88.00 

LINDSEY JET 1 WIRELESS 
THE ULTIMATE CABLE TV. 
CONVERTER 

36 CHANNEL 
INFRARED 
REMOTE CONTROL 
COMPLETELY 
$169.00 PROGRAMMABLE 

Send $1 for Complete Catalog 
VISA • MASTERCARD • COD 



DIRECT VIDEO SALES 

P.O. BOX 1329 
JEFFERSONVILLE, INDIANA 47130 

CALL TOLL FREE 
1-800-626-5533 
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Z-80 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 1S experiments. Fully expandable 
tor Z80-CTC. Z80-PIO. EPHOM. Breadboard! ng 
and prototyping. Invest with confidence. Now 
only S 129.95. two tor only S239.95. 
2KB BASIC interpreter now available, only SI 9.00 
Full money back guarantee! 

/Vfctf-FREE GIFT 

□Check this box lor FREE 
Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
$12.95 value. 
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Prices for those devices ranee from 
SO. 89 to SI. 16 in OEM quantities. — 
International Rectifier. Semiconductor 
Div.. 233 Kansas St.. El Segundo, CA 

9024? 

Phase-locked-loop 

The Exar XR-2213 is a highly stable 
phase-locked-loop IC designed for use in 
tone-detection applications and in FM de- 
tectors, tracking filters, and frequency 
synthesizers. Its circuit consists of a high- 
stability VCO. an input preamp. loop 
phase detector, lock phase detector, and a 
high-gain voltage comparator. 

The XR-2213 has an operating fre- 
quency range of 0.02 Hz to 300 kHz and a 
preamp input voltage range of 2 mV to 3 
V rms. The VCO and comparator supply 
TTL-conipatihle output signals and both 
Q and Q outputs. The 5-page data sheet 
includes design equations and examples 
along with circuit diagrams that illustrate 
various applications. Sample circuits in- 
clude a tone detector, and a frequency 
synthesizer developing a 40-kHz output 
from a precision 10-kHz input signal. — 
Exar Integrated Systems, 750 Palomar 
Ave., Sunnyvale. CA 94088. 

Semiconductor substitution guide 

The Power Semiconductor Cross- 
Reference Guide, from Westinghouse. 
covers all rectifiers, transistors, SCR's 
and assemblies available from the com- 
pany. It includes more than 10.000 
JEDEC, Westinghouse. and competitive 
part numbers from 23 manufacturers. The 
guide is free. — Westinghouse Corp., 
Semiconductor Div., Youngwood, PA 
15697. 

Linear-IC guide 

Audio/Radio Products is a 19-paae 
booklet prepared to introduce National 
Semiconductor's line of linear IC's for 
use in radio and audio products. Section 1 
contains a 69-entry glossary of terms, de- 
finitions of maximum ratings and other IC 
parameters; and a check -list of do's and 
don't's for optimum performance from 
IC's. This check-list covers everything 
from power-supply selection and bypass- 
ing to circuit layout and healsinking. Sec- 
tion 2 is the selection guide, listing de- 
vices under such application headings as 
tape processors, audio driver IC's, stereo 
decoders, audio power-amplifiers, and 
tone-control amplifiers. Key technical 
specifications are listed in tables and 
charts. Section 3 is a pocket containing 
about 2 dozen data sheets of typical de- 
vices that are covered in the previous sec- 
tion. 

The glossary and check-list alone make 
this booklet a valuable addition to the 
libraries or technical data files of engi- 
neers, designers and others interested in 
IC's for radio and low-power audio 
applications. — National Semiconduc- 
tor Corp., 2900 Semiconductor Drive. 
Santa Clara. C A 95051. R-E 




MULTIMETERS 



NOT JUST A FLUKE! 



Compare new Philmetric Multimeters 
for performance, accuracy and price. 
Discover the quality that's no accident, 
yet costs far less. You get Pushbutton 
and Rotary dial Models; 0.5% accuracy; 
3% digit readout; ACrDC; 26 Ranges; 2 
year warranty. 

And there's more! A free $5.00 fac- 
tory-direct cash bonus when you buy 
our Model 150 Pushbutton — to prove 
that Philmetric measures up as the 
"best buy". .. "Quality-Assured for 
Performance and Price. 

Send for Free Catalog & Details. 

"We Measure Up . . ." 

JC Philmetric. 

(a Div. of Priilmore Mfg. Co.) 
40 imp Drive, Inwood, MY 11696 Tel: 516-239-6161 
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General Communication 

Industry 

Marine VHF 

Scanners 

Amateur Bands 

CB Standard 

CB Special 

Microprocessor 

Call or Write 

JAN CRYSTALS 

P.O. Bo* 06017 

Ft. Myers, R. 33906 - 60 1 7 

All Phones (B13) 936-2397 
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SERVICE CLINIC 



Old sets, new sets 

JACK DARR, SERVICE EDITOR 



I GET A LOT OF LETTERS THAT SAY "I JUST 

don't understand these new TV sets! 
They're so complicated. Why can't they 
make them simpler, like the old ones?" 
Friends. I've had that same feeling! But 1 
finally managed to find the best way to 
attack the late models. And we can use the 
same methods and tests that we've always 
used. 

We do know how a TV set works — 
many of us have been making a living at it 
for a long time. And if we know how one 
TV set works, we know how they all 
work. Believe it or not. the new sets do 
the same things the old ones did, and in 
exactly the same order. But while they do 
do some of those things a little dif- 
ferently, all the old familiar stages and 
functions (see Fig. 1 ) are still there. So. if 
we can diagnose problems in old sets, we 
can do it in new ones, too. 



A •: I l '-, '; ,\ 



One thing that makes some new sets 
different from older ones is that whole 
functions can be wrapped up in a single 
IC. For instance many new TV sets use an 
IC for the whole IF strip. If the complaint 
is "no video," you should check to make 
sure that the normal signal from the tuner 
is getting to the IC input. (The best way is 
to substitute a tuner.) Then (if the signal 
from the tuner is getting to the IC) see 
whether the video signal is coming out of 
it. If it isn't, and the DC supply voltages 
are normal, then we've got a "black box" 
with a normal input and normal voltage 
supply — but no output. Hmm. Input, but 
no output: The signal is lost between 
those two points. So, what would you do 
in an older tube or transistor set? You'd 
read the DC voltages on each amplifier 
stage to see if any were missing. The 
same test can be used with the IC, 
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FIG. 1 



Every set, old or new, has a tuner, IF 
amplifier, detector, video amplifier, 
color-amplifier stage, color detector and 
three color outputs. Another thing com- 
mon to all the sets is that to trace trouble, 
you have to use the signal; follow it until 
you find where it is being lost, or dis- 
torted, and there you'll find the problem. 



although you can't get to the individual 
stages. 

You'll see that there are quite a few 
pins that have no external voltage ap- 
plied, yet they show a small DC voltage. 
(There may be a resistor to ground, a 
capacitor, a coil, etc.) Those are i menial 
voltages, developed inside the IC. 



They're dandy clues to the cause of a 
problem. Let's say that pin 1 2 shows 
+ 3.6 volts, and that it should be about 1 2 
volts. That could be a definite sign of 
trouble inside the IC. Usually there will 
be other pins that also have incorrect vol- 
tages. But before you replace the IC, be 
sure to check external parts, like resistors 
(open or changed in value), capacitors 
(for shorts or leakage), coils (for continu- 
ity), and so on. If you see a signal at the 
input but none at the output, and there's 
only one thing between those two points 
(the IC), then the chances are that it's 
faulty. 

New circuits? 

I've also heard a lot of people say, 
"There are so many new circuits here!" 
No — that's not so. Not even in the most 
complex all-electronic tuners, All the 
new tuners use VCO's (Voltage Con- 
trolled Oscillators). A new circuit? Look 
at the horizontal-oscillator AFC circuit in 
almost every TV set ever made ! The AFC 
voltage controls the frequency of the hori- 
zontal oscillator! That's a VCO, too. 

The control voltages are a good way of 
checking those tuners. If the tuner doesn't 
work, it could be a fault in the tuner itself 
or it could be a fault in the stage that 
supplies the tuning voltages; that is usual- 
ly called the "tuner control unit" or an- 
other similar name. There are two control 
voltages. One is the tuning voltage that 
determines the oscillator frequency that 
puts the tuner on the desired channel. 
That voltage often goes to only one ter- 
minal on the tuner. The DC control- 
voltages will change if the control unit is 
working. For example, the voltage might 
be 5-10 volts for low band VHF, 15-20 
volts for high band VHF, and 25-30 volts 
for UHF. (Those are not actual figures; 
they're just for illustration.) The tuning 
voltages are applied to a varactor diode 
(voltage- variable capacitor) that does the 
actual tuning. In the service data, there 
will be (or at least there should be!) a table 
of tuning voltages for each band and 
channel. 

Anything wrong in the control stage 
will (hrow the tuner off. For example, a 
missing DC voltage may keep it from 
going to high-band VHF. while low-band 
stations come in. Here's a test: look up the 
DC voltage for given channel, say Chan- 
nel 9. Feed that voltage to the tuning- 
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SEE YOUR DEALER TODAY 



FROM 




firestik' 

■ANTENNAS- 

'ACCESSORIES- 



HERE'S A TIP 
THAT'S PERFECT! 



AM/FM AUTO RADIO 



ANOCB 

'Firestik'n 

GOLDEN SERIES 

BARE-HANDS TUNABLE 

'NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 



I 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'FlrKtlh' Antmul Compmr 

2614 East AdamsjPhOBnix, AZ B5034 



Name _ 
Street. 
Dty_ 



-Zip- 



Sarvlng the CB and 

Communication.! Mtrtal Since 1962. 



5 YEAR REPLACEMENT WARRANTY 
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Vital protection 
for PC Boards 




Be safe Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC baard and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

iH#l if It 

Endeco professional features include 
safety light that denotes high, low 
and oil on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 East 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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voltage test point (from a bench DC- 
supply) and see whether the tuner works. 
If it does, the control stage is bad. 

Often, the tuning-control stage is a sep- 
arate unit that can be replaced without 
changing the tuner. That type can be re- 
paired (if its construction permits) or it 
can be replaced as a unit. 

Other diodes (aside from the varactors) 
are used in those tuners also: they are the 
switching diodes. Normally, there are 
three of them that switch the tuner from 
low- to high-VHF, and to UHF. The 
switching voltages come from the tuner 
control unit, just like the tuning voltages. 
Problems like getting only low-band 
VHF and the like are often the fault of the 
switching voltages. Always read them 
and compare them with the switching vol- 
tages shown in the voltage table for the 
tuner unit. 

As we said in the beginning, there is 
nothing new in any of those circuits as far 
as function goes. They just do it in a 
slightly different way. (What? Show you 
a switching diode in a tube TV? OK: How 
about the B + rectifier? A 5U4 conducts 
or cuts off, depending on the polarity of 
the applied voltage. Full-wave rectifica- 
tion is just switching so that current can 
flow with only one polarity — right?) 

So how do you repair a recent-model 
set'? All you need to do is isolate the 
defective function, find that stage on the 
chassis, and then check it in the same way 
you've always done. R-E 



SERVICE 
QUESTIONS 

SOUND PROBLEM 

I have a sound problem in this GE 10HE 
chassis. The sound-IF adjustments are alt 
"funny. " They don't react normally at alt. 
The quad coil is very critical, and so is the 
sound-IF tuning. Idon'tgetlt—G.G., Mur- 
physboro, IL 

Check some components around the 
circuit, especially bypass capacitors such 
us the plate-return bypass on the IF trans- 
former, the bypass on the low end of the 
quad coil, and so on. I see that there's a 
bypass capacitor on the sound-detector 
tube ( I7BFI I}. Check that too. 

[Feedback: Got it! It was a bad bypass 
on the cathode of the J7BFII. Now, 
everything tunes up OK and the set 
sounds good. Thanks.) 

HANDY HINT 

Jerry Ahedo of Tampa. FL sends this 
tip in. When he was working on a Zenith 
23HC45 with no picture (or schematic), 
he found a 1 0- watt ceramic resistor that 
was open. The pan number and value had 
been completely removed by overheat- 
ing. He took the resistor out and held it 
under an ultraviolet liahi. All numbers. 



CUSTOM & STOCK 



Hand Rubbed 
Walnut 



050 Black Wrinkle 

Aluminum 

Top A Bottom 




Removable Clear 

PrAStlc f*»nt)S 



Sturdy Extruded 

Aluminum 

Front & Rear 



BEAUTIFUL ELECTRONIC 
CABINETS 

Stock No. Inside Dimensions Pile* 

EA2-020805 HCHi S-1<8"W X 5-im" D S1B.54 

EA2«02t209 l«"Hl 12" W X 9" D $24.90 

EA3»0308052*4" H X 8-W W X 5-1/8" S22.27 

EA3-0312092 1 A" H x 12" W x 9" O $30.97 

TO ORDER; Enclose Chock. MasterCard or VISA 
No. Add $3.00 Shipping & Handling. Contact the 
Factory for quantity pricing;, custom enclosures, 
and our full line catalog. Distributors and O E.M. 
inquiries weicome. 

FABTRON DIV. 
P.O. Box 925 
Columbia, TN 36401 
Phone; (615)331-1143 
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Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



I Learn .n home in ^paregimc. 
INo previous experience needed! 



No cosily School. No commuting to ciass. The Original 
Home-Study course that prepares you for the FCC Radio- 
telephone license exam in your spare lime! Pacing the exam it 
your -'ticket** to thousands of exciting opportunities, in 
Communications, Broadcasting, Mobile iwo-wa> systems. 
Microwave stations,. Radar installations. Aerospace and more- 

NO NEED TO QUIT YOUR JOB OH GO TO SCHOOL 
You learn how to pass (he FCC License exam ai home at your 
own pace with thiseasy-to-undersiand, proven course. Within 
a few short weeks you could be on your way to being one of 
the highest paid workers in the electronics field. It's that casyl 
U.S. Federal law requires you to have an FCC License If you 
«am to operate and maintain virtually any communications 
system — you don't need a College degree to qualify, but you 
DO need an FCC License. With ihis Home-Study course, 
you'll be ready to pass the FCC Government licensing exam in 
a remarkably short lime. Send for FREE facts now. No 
obligation. No salesmen will call. m A | L COUPON TODAY! 

[ commotio VBoViJcYiofis" " I 

I FCC LICENSE TRAINING, Dept. E I 

I P.O. Box 2223, San Francisco. CA 94126 I 

I Rujh FREE fact* on how I can prepare for my FCC ' 

I Liccnvcqg home in rnj spare time. I 

■ NAME ___ I 

I 

STATE__Z1P ! 



ADDRESS 
CJTY 
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including the value were clearly visible! 
Thai might also work for other parts 
where ID numbers have disappeared. 

Thanks . Jerry. Ultraviolet lamps are 
available from several sources (check the 
ads in the back pages of Radio Electron- 
ics). 

NO COLOR 

I had several problems in a CTC-70AJ. 
Replacing the Chroma I module cleared 
up a short and restored the picture, but 
only in black and white. All voltages 
looked good on the 1C, but checking with 
my scope, I found that, although there 
was a chroma signal at the input, there 
was none at the 3 color-outputs, 1 again 
installed a new Chroma I module, and the 
set worked beautifully, f can only assume 
that I managed to get a bad IC the first 
time around. — J. P., Hollywood. FL. 

That happens too often, and there's not 
too much we can do except check and 
cuss. 

MAN WITH A PROBLEM 

Mike Shelton (Electronic Services, 
2708 May Drive. Burlington, NC 27215) 
says that he's in desperate need of an IF 
module for a Heathkit GR-900 TV. The 
module, number 100-93502, is no longer 
available from Heath and no other sources 
have yet been found. Any help will be 
appreciated. 
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Radio Electronics F 



BOOKSTORE 



□ Build Your Own Satellite TV Receiver $7.00 

□ 8-Ball Satellite TV Anlenna $5.00 

□ Build Your Own Robot $12.00 

□ TV Descrambler (January February 1981) $3.00 

D Video Entertainmenl (January 1982) $2.00 

□ Your Own Computer (October 1981) $3.00 

□ Radio-Eleclronics back issues (1982) $3.00 

(January 1982 not available) 

Write in issues desired 



□ Radio-Eleclronlcs back issues (1931) $3.50 

(March, December 1981 not available) 

Write in issues desired 



□ Radio-Electronics back issues (1978-79) $4.00 

(October. November 1978 not available) 

□ Wile in issues desired 



D Radio-Eteclronics back issues (1980) $4.00 

(March. May 1980 nol available) 

Write in issues desired 



□ Special Projecls (Winter 1980) $4.00 

□ Special Projects (Spring 1931) $4,00 

P Special Projects #4 (Summer 1982) $4,00 

□ Special Projects #5 (Winter 1983) $3.00 

□ Radio-Eleclronics Annual 1983 $2.50 

D How to Make PC Boards $2.00 

□ All About Kits $2.00 



To order any ol the items indicated above, check ott the ones 
you want Complete Ihe order lorm below, include your pay- 
ment, check or money order (DO NOT SEND CASH), and mail 
to Radio-Electronics. Reprint Department. 200 Park Ave. 
South, New York. NY 10003. Please allow 4-6 weeks lor 
delivery. 

li you need a copy ol an article Ibat is in an issue we indicate is 
unavailable you can order it directly from us. We charge 50t 
per page. Indicate the issue (monlh & year), pages and article 
tfesired. Include payment in full, plus shipping and handling 
charge. 



HTCLE 



MONTH 



YEAR 



PAGES 



TOTAL PAGES 



. @ 50( each . 



TOTAL PRICE 



MAIL TO: Radio- Electronics 4/83 

Reprint Department 200 Park Ave. South, New York, NY 10003 All payments must be in U.S. funds 

Total price ol order .' $ 

Sales Tax (New York State Residenls only) , $ 

Shipping, a Handling (U.S. 8 Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per ilem j 

All olher ($2.00 per item, sea mail) $ , 

($4.00 per Item, air mail) $ -. 

Total Enclosed , $ 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6< rate $550 per each insertion. 

• Reaches 220.500 reaoers 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003 




TELEVISION MODULE includes VHF, UHF, 
and CABLE-TV TUNERS, IF AMPLIFIER, 
VIDEO DETECTOR, SOUND DETECTOR 
and AMPLIFIER, and SYNC PROCESSOR: 
$85.00. TELEVISION SIGNAL PROCESS- 
ING MANUAL explores standard and non- 
standard television: $15.95. Add 5% handling 
and shipping. Catalog $2.00. VISA and MC 
accepted. ORDER DESK (415) 439-7470. 
ABEX, PO Box 26601 -Rz, San Francisco, 
CA 94126. 
CIRCLE 56 ON FREE INFORMATION CARD 




TELTONE DTMF RECEIVER KITS turn 
phones into control devices. Teltone's DTMF 
Receivers let you turn the phone system into 
a control network, They outperform other re- 
ceivers in noisy environments and operate 
over a wide dynamic range. Two DTMF kits 
are available. The TRK-947 kit at $53.00, 
decodes DTMF. For both Rotary and DTMF, 
order the TRK-927 for only $75.00. Both in- 
clude a 3.58 MHz crystal and a DIP socket. 
To order call: (800) 227-3800 ext 1130 (In 
CA, (800) 792-0990 ext 1130). 
CIRCLE S8 ON FREE INFORMATION CARD 




MAGNIFIER LAMP FOR LESS All metal 
construction, UL approved 5", 3 x magnifier, 
22 watt fluorescent circline lamp. 45" arm 
reach, heavy duty clamp mount. Only S59.95 
plus shipping. (California residents add sales 
tax.) To order call (800) 423-5336. In Califor- 
nia, (800) 382-3663 or send $59.95 plus 
S5.00 shipping to ORA ELECTRONICS, 
18215 Parthenia St., Northridge, CA 91 325 
(213)701-5848. 
CIRCLE 62 ON FREE INFORMATION CARD 




ULTIMATE UHF FRINGE AREA RECEP- 
TION. The system includes a 114 element 
antenna, 39db LNA (booster), a match 
maker + signal extrator for $199.95. Com- 
plete documentation and return policy if not 
satisfied. Also 2 hour VIDEO TAPES on how 
to receive snow-free UHF-VHF pictures — 
S29.95. VHS or Beta, Visa/Mastercard, Deal- 
ers welcome. Specify channels. DX TELE 
LABS, 3822 N. Paradise Rd„ Flagstaff, AZ. 
86001,602-774-4735. 
CIRCLE 61 ON FREE INFORMATION CARD 




PROFESSIONAL HEAT GUN 6977 has the 
capacity to master such heavy-duty jobs as 
molding and welding plastics, softening & 
forming plastic laminates, paint stripping, cur- 
ing large volumes of epoxies, heat-shrinking 
cables and softening floor tiles and putty. 
Specifications: Temperature 975°F, 800 
watts at 1 20 volts, AC only, Airflow 6,9 cfm at 
2650 fpm, 3-wire grounded cord, 6 ft. cord, oil 
and heat resistant. Weight: 28 oz. $85.00. 
See a demo at your Ungar distributor or call 
Ungar, (213)774-5950. 
CIRCLE 57 ON FREE INFORMATION CARD 




HI TECH CASSETTES. Now on 2 hour color 
video tapes "Learn how to improve your tv 
picture plus receive weak UHF-VHF station 
snow free. Detailed step by step instructions 
in the art of distance tv signal reception.— 
$29.95. Satellite TV— $29.95. Audio cassette 
version $14,95 each. Beta or VHS, Visa- 
Mastercard, Dealers Welcome. DX TELE 
LABS, 3822 N. Paradise Rd„ Flagstaff, Az. 
86001, 602-774-4735. 
CIRCLE 60 ON FREE INFORMATION CARD 
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NEW PRODUCT - Computerized Address- 
able Cable T,V. Descrambler In/out Channel 
3. Restores picture to normal Sync. Passes 
undistorted Audio signal. Kits $59.95 Wired 
and tested $119.95. Check, money orders, 
COD only. Add 5% for shipping and handling. 
Quantity discounts. Send $2.00 for Complete 
catalog on Converters and un scram biers. 
MEAN ELECTRONICS, PO Box 347, Bos- 
ton, Mass. 02188, 617-337-7303. 
CIRCLE 55 ON FREE INFORMATION CARD 



DC-700MHZ OSCILLOSCOPE ADD ON Up- 
grade your low-bandwidth -oscilloscope into a 
Dual-trace DC-700MHz bandwidth Delayed 
Sampling Oscilloscope with our S-500 
Equivalent-Time SAMPLER ($480) with 
500ps/div-100ns/div Timebase and our DC- 
500MH; P-700 FET-PROBE ($63). IN- 
TERNATIONAL TEST INSTRUMENTS 
CORP., PO Box 1218, Cupertino, CA 
95015. 
CIRCLE 53 ON FREE INFORMATION CARD 




DIGITAL SOUND from your analog record- 
ings? By using dynamic expansion and filter- 
ing in sophisticated circuitry, the ASRU im- 
proves dynamic range by 18 dB, See R-E's 
3-4/81 cover story or our free catalog (in- 
cludes equalizers, power meters, etc.). $120 
postpaid, M/C, Visa add shipping. SYM- 
METRIC SOUND SYSTEMS (707) 546- 
3895, 856H Lynn Rose Ct., Santa Rosa, CA 
95404 

CIRCLE 50 ON FREE INFORMATION CARD 
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$99.50 PRICE BREAKTHROUGH. Amateur 
hi -gain commercial grade microwave TV sys- 
tem converts 2.1 - 2.6 GHz signal for your 
home T.V. Assembled and tested. Minimal 
wind loading. (A problem with dish type.) 
Complete with antenna base, 26 element di- 
rector rod, power supply, 40' & 3' co-ax 
cables and hardware. ONLY $99,50 F.O.B. 
OEM DISTRIBUTING CO., 9748 Jamach 
Blvd., Spring Valley, CA 92077. Dealers 
phone (619) 698-OEMD for quantity 
prices. 
CIRCLE 59 ON FREE INFORMATION CARD 
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POWER LINE PROBLEMS? SPIKE- 
SPIKER the solution! Clean up equipment 
damaging voltage spikes and conducted HF 
noise. Surge protection & RFI hash filtering. 
All units 120V, 1 5A. Deluxe Console 8 outlets 
$79.95, Quad Plug-in 4 outlets $59.95, Mini 
Plug-In 2 outlets $44.95. VISA, MC, or check 
we pay UPS. COD's add $3.00 plus UPS, Pa. 
residents add 6% sales tax. KALGLO, 6584 
Ruch Road, Dept. RE, Bethlehem, PA 
1 8017 (21 5) 837-0700, (800) 523-9685. TWX 
510-651-2101. 
CIRCLE 54 ON FREE INFORMATION CARD 




ONLY $89.95 complete with the following 
" 75 to 300-ohm balun * balun for rabbit ears 
* 20" fiberglass parabolic dish ♦ low noise 
probe/down converter * 60 ft. factory made 
coax * 3 ft. coax * power supply * mounting 
hardware and instructions, All for only $89.95 
plus $5.00 shipping & handling Visa, Master- 
charge or C.O.D. cash or certified check. 
NATIONWIDE G.H.Z., 6825 N. 16th St., 
Phoenix, AZ 85016 (602) 274-1199. 

CIRCLE 52 ON FREE INFORMATION CARD 





SOLDERING STATION FOR LESS Front 
display of tip temperature, adjustable tem- 
perature 200T to 900°F. UL listed, low cur- 
rent leakage, high insulation. Complete as 
shown. 7 tips available, also takes standard 
tips. ORDER MODEL XY-168. $79.95 plus 
shipping. To order call toll free: (800) 423- 
5336. In California (800) 382-3663. Or send 
579.95 (California residents add sales tax) 
plus $5.00, shipping to ORA ELECTRONICS 
Dept. RE, 18215 Parthenia St., North ridge, 
CA 91325 (213) 701-5848. 
CIRCLE 63 ON FREE INFORMATION CARD 



ONE MAN CRT FACTORY, easy Operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily: x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 

CIRCLE 100 ON FREE INFORMATION CARD 




MEASURES CAPACITORS AND DE- 
TECTS LEAKAGE ANDERS CM-100A is a 
rugged battery powered portable instrument 
capable of measuring capacitors from 10pF 
to 500[lF. The instrument can detect capaci- 
tor leakage of 1 na or .005 CV whichever is 
greater. Send check or money order for 
$89.95 plus $3.50 shipping and handling to: 
ANDERS PRECISION INSTRUMENT CO., 
4 Bridge St. Plaza, PO Box 75, Willimantic, 
CT 06226 or call (203) 423-7940. 
CIRCLE 51 ON FREE INFORMATION CARD 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME f ■ 



STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Out free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-83. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



SAVE! 

MONEY • TIME • FREIGHT 

L, QUALITY STEREO EQUIPMENT 
P AT LOWEST PRICES. 

^YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

^ FACTORY SEALED CARTONS— 
GUARANTEED AND INSURED. 

V SAVE ON NAME BRANDS LIKE: 



PIONEER 




JVC 


KENWOOD 




TEAC 


MAflANTZ 




SANSUI 


TECHNICS 




SONY 


AND MORE 


THAN 


50 OTHERS 


BUY THE MODERN WAY 


BY MAIL- 


FROM 



EQ 

•II* ■■•^^MB M 

Illinois audio 

BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

. 312-664-0020 

■^ 800-621-8042 

CIRCLE 48 ON FREE INFORMATION CARD 



^ T p E r ABSOLUTELY FREE/ 



r' INDISPENSABLE ^V 

TOOL NEEDED BY 
ELEC-TRIC/ELECTRONIC 

t 'i nr-i ,-.[,-., a 



SEE BELOW FOR DETAILS 

(The mo* l advanced Clamp -On Tester wtth many performance feature* 
• Range selection knob automatically advances the specific scale • Easy 
raiding - no confusion * Accti rate AC current measurements assured 1 be ■ 
cause at round clamp coie with burltin balanced coils * Most reliable taut 
band, internal core-magnet meter • Trigger rock ikvi.ee, retains reeding lor 
IM i" hwi to ijiil places * Automatic "Zero -Ad just" ohms scale "Overload 
-- up to 1&0% for one minute OM ALL RANGES » Tost leads 
iddetf safety ■ Accuracy t.3X full scale on all ranges * Accessories' 
tarry cuw ( ties* liud» and fnttrucfions • Siie; 8-25x3.25x1.4" 



10 USEFUL RANGES 


AC Current 


6, 1 5, 60, 1 50. 300. 600A 


AC Voltage 


150, 300,600V 


Resistance 


0-20k£l[lkn center scale) 
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FULL lWft 
RETURN PRIVILEGE 

GUARANTEED 



mie" 



"Model lOutput jMlO«trxu*2 CXitput»3 



i=s=n — 5OTi uhv-OlSa -iiv05A" 



n ; 



ps j 



SV-6A |*1SVD^A 



•13V.Q.5A1-BV-1A 



5V-3A I +2W 0.6A 



15V0JA 



C MTaW 
Clarop-n n T«tar. w.tr. any A U nm Purchmd, 
Personal SvyireJuN or SK Tnter r> S99.50 



<:, jpi, 



rm7>- 



Suti Tola. ; 

M.iii rei add 5\ fix 

Shippirifl & Handling S4-5Q 
TOTAL 



CALL TOLL FREE 1 BOO-373* 1 4&5 
Within MASSACHUSETTS t 617 632 0936 



t POWER SUPPLY 

For Lab or Original Equipment 

FEATURES: Efficient 30 kHi switching fr*gju«»cy * Four Moduli satisfy most 
■applications. " Yean of trouble free service * Each side AC lirrn- fust protected 

* Tali-Tail* LED "Pwr-Oft" Panel Indicator * Three separate voltage outpuU 

* Metal enclosure provide* physical and EMI protection • For experimental UW 
OT permanent power loorce • Soft start fcatuTC protect! critical circuit* • Parallel 
operation acceptable for higher current needs * FuilHn terminals, accept wire or 
tail lead * Light-weight, eaty to (JH • AC line cord permanently attached * Most 
reliable power Sdurce for a variety of vw end applications. * 4.S hour burn- in as- 
sures MTBF at 3.-> years, foiociably priced at Sl.9Q/wit1 • Full one year guar 
in tee • 2 tone anodized case * Custom- volt/current ouipuis on special order 

* Input urge protection * Automatic short circuit protection and restoration 

* UL recognized components » Handy Service Aid 

SPECIFICATIONS: input. 90 132 VAC, 4744GHz - Dual AC Input Fuse; 

* Line Regulation. -G.r:.. Max. (or 10* input change ■ Load Regulation: ±0.2% 

- Ma*, nn ft\ Output * Ripple Noi«: Typ. 1% PP Max, • Over Voltage Protection 

- • Reverse Polarity Protection * Compact, only 714" X A" X 2%" • FiH load Iranj- 
rent response • 5 voir ad|. + tQ\»DC Output: 42 Walls con c inuoui**70% Efficiency 

)R.*>-lll inc 15*5 Osgood St. Unil I IAD. Ko.Andoiar. Mfl 01B45 

Charrjl [a □ Masm-dv i □ ViW C3 American E^nrei G CrwKk/Mon«vOrd«r 
" Ear-J E* r . Date 

Name 
AddroM 
dt\ 
Stgrolurt 
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DRAWING BOARD 



continued frgm page 144 



problem is the same. A good exercise in 
design is to work out a keyboard - 
switchable selector without using any 
mechanical rotary switches. Bear in mind 
the fact that there is still some unused 
silicon in the circuit — namely, the other 
half of the 45 18. If you work out a neat 
way to solve the problem, let me know 
and I'll pass it along. 

If your particular application for the 
encoder requires more than four digits, it 
would be a good idea to consider multi- 
plexing the display. Ten digits and ten 
drivers mean more than seventy con- 
nections and that's a bit unreasonable, to 
say nothing of power hungry. Using only 
one driver and multiplexing the display 
saves a lot of trouble when you get be- 
yond four digits. If all you're interested in 
is cutting back on power consumption 
(and don't mind adding a bit more circuit- 
ry), you have another option — you can 
ju'St multiplex the LED's themselves. 
That's a much simpler problem, and only 
calls for a clock and a multiline selector 
that sequentially scans the digits. You can 
use the cathode connections of the digits 
but a much slicker way is to use the blank- 
ing pins of the drivers. There are lots of 
ways of multiplexing and I'd be interested 
in seeing what you can come up w ; th. If 
you're thinking of trying it, remember 
that the 555 can deliver up to 200 mil- 
liamps and is running at a speed that's 
perfectly suitable for multiplexing. 

Our keyboard encoder meets the 
criteria we set for it, and although it's 
more complex than using an IC that's 
designed especially for the purpose, it's 
cheaper and much more flexible. But it's 
certainly not the last word in keyboard 
encoders. There are two important rules 
to remember when you're doing any cir- 
cuit design. The first is not to be afraid to 
experiment. If you find a way to do the 
job that looks weird on the surface and 
uses components in ways they were never 
used before- — great. It's not called 
"weird, " it's called '"innovation." If 
your method works, don't be afraid to use 
it. Fresh minds bring fresh approaches, 
and something that seems perfectly 
obvious to you may never have occurred 
to anyone else. 

Don't be afraid of blowing up your 
circuit. With prices as low as fifteen cents 
a gate, you can't do much financial dam- 
age. And when you've worked out a real- 
ly slick way around a problem and figure 
that everything's taken care of, remember 
the second rule: There's always a better 
way. If you can do it with five packages, 
somebody else can do it with four. 

As a matter of fact, if you think of a 
better way to build or improve our key- 
board encoder, let me know and we'll let 
everybody else know. R-E 



CIRCLE 36 OH FREE INFORMATION CARD 




FOR SALE 



ANIK noise filter eliminates unwanted audio noise 
from Canadian Satellite fully assembled and 
guaranteed. $65.00 & S2.00 shipping. ARK ELEC- 
TRONICS. P.O Box 5689 Toledo. OH 4361 2 

SCANNER monitor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R. Canon. GA 30520 

CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers. converters, etc. Suppli- 
ers list included. Send S7.95 to CABLE FACTS, 
Box 711-R Pataskaia. OH 43062 

PCB $0.15 set-in. Free drilling. Ouanlily discount. 
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir- 
cle. Si mi Valley. CA 93063 

COLOR computer VIC-20 programs, hardware, 
Rtty Code. EPRQM Programmer FIS-232. FRANK 
LYMAN, Box 3091. Nashua. MH Q3Q61 

THE Intelligence Library. Restricted technical 
secrets— books on electronic surveillance, lock- 
picktng, demolitions, investigation, etc. Free 

brochures: MENTOR, Dept. Z, 135-53 No. Blvd.. 
Flushing, NY 11354 

FAST dependable mail-order! Prime semicon- 
ductors, parts, supplies. Free 55 page catalog. 
THE PARTSTORE, Dept. 1 65. 999 44th St.. Mar- 
ion, IA 52302. (319)373-1803 



RELIABLE MICROWAVE TV ANTENNAS 
2.1 to £6 GHz 
Frequency Range 

34db System Gain {or Greater | 

U Compleic Sy4Trmi(wctu<«li Si 19 95 
H.I Down ConvfTter ProBe Style 

lAsicitiilcfl S r»l«JI S 49 95 
■ Po*er Supply 112V 10 16V MM 

r*Hemtn«i & frsieai S 39 95 






1 YEAR WARRANTY 
PARTS S LABOR 



PETERSON 
ELECTRONICS 

455fi Auburn Blytf 
Sacramento CA 95841 
[9161 486-9071 
SPECIAL rjUAHNTY PHICIMG 
- CODS 



C ^ T WRITE FOR 

jStkMcGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

M^ 1 «i« 8« SOfi 
1901 MCGEE STREET KANSAS CITY. MO. 64408 



To run your own classified ad, put one word an each of the lines below end send this form along with your check 
for $1.90 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of S15.00. 
{ ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 



t 



Special Category: $15.00 
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



1 



10 



11 



12 



13 



14 



15 



1G 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



34 



35 



PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE lor firms or individuals offering comercial products or services). 

S1 .90 per word prepaid (no charge for zip code). ..MINIMUM 1 5 WORDS. 5% discount for 6 issues. 

10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy Or sell a personal item) 51 .25 per word 

prepaid... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Addmonal bold face (not available as all caps) at 1 5c 

per word All copy subject to publishers approval. ADVERTISEMENTS USING P.O.BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the 

date of the issue (i.e.. August issue closes May 20th). When normal closing date falls on Saturday. 

Sunday, or a holiday, issue closes on preceding working day 



TV shop closed out. Retired, Inventory for sale. Low 
price. P.O. Box 425 San Ysidro. CA 92073 

MICROWAVE antennas 2100-2600 MHz 
downconverter probe 18' parabolic dish 50' cable, 
power supply. 6 month warranty. MDS ASSOCI- 
ATES, 2116 2nd Ave. North, Minneapolis. MN 
55405 JUST $1 09.95 

SAVE up to 50% on name brand test equipment. 
Free catalog & price list. SALEN ELECTRONICS, 
Box 82-G. Skokie. IL 60077 

TUBES S2.49. Large inventory including rare lypes. 
SASE brings lists. ADNF, 6690 7 mile. S. Lyon, Ml 
48178 

PICTURE tube rebuilding equipment— we sell & 

buy new & used equipment. Free training. ATOLL 
TELEVISION, 6425 Irving Park, Chicago, IL 60634. 
Phone (312)545-6667 

APPLE'S ccre-microphotographs of lbs 6502 
microprocessor. Other chips also. Free brochure. IC 
SHOTS, 21 Witt Ave.. Denville, NJ 07B34 

RADIO — TV tube sale Some scarce lypes. Send 
SASE for list. MAURER, 29 South 4th St.. Lebanon, 
PA 17042 

SURVEILLANCE device schematics, Books on 
electronic surveillance methods & equipment, 
locksmlthing, covert technologies, etc. Catalog 
S1.00. MENTOR, DeptZ, 135-53W. Blvd.. Flushing, 
NY 1 1354 

COLOR computer owners — Free hardware & soft- 
ware catalogue. SPECTRUM PROJECTS, 93-15 
86th Drive. Woodhaven, NY 11421 

BEST buys in iniegrated circuits! The Electronics S 
Computer Shopper tells you where to get them. 
$3.00. TECS, 1 100 Clove #30, Staten Island, NY 
10301 

UNUSUAL UHF subscription TV kits. Also micro- 
wave downconverters. Catalog S0.50. TROJAN, 
2920 Shelby. Indianapolis. IN 46203 

AUTOMATIC telephone recording device: syn- 
chronizes cassette recorder to phone use S20.00. 
Long play cassette recorder (4 hrs. per side) $9 5. 00. 
Send S3.00 tor our catalog. A.T.I. S., Box 4068. 
Dearborn. Ml 48126 

RESISTORS '4W. I ?W5%C,F. S0.03. 1%M.F. 1 
ohm through 1 1 meg. No minimums. Volume dis- 
counts. Write JR INDUSTRIES, 5834-B Swan- 
creek. Toledo, OH 4361 4 

ZX 81 TS 1000 Funpac— Seven exciting new pro- 
grams for the entire family to enjoy. Great for parties 
too! Order cassette FP1. Only $9.95 ZX- 
TECHNOLOGY, Roule 1 Box 125, Corinth, MS 
38834 

RECEIVER McKay Dymek DR33C ©digit inc. 

RTTY CW filters, used 5 hours. $995 (list approx. 
2K| (213)944-0205 

FREE TimexSinclalr computer program — 
Software catalog— Send large S.AS.e: PRO- 
GRAMS. Box 493. Groves. TX 77619 

FREE speaker catalog! Woofers, mids. tweeters, 
hardware, crossovers, grille cloths, kits, informa- 
tion, much more. Discount prices. UNIVERSAL 
SOUNO, Dept RE 2253, Ringling Blvd., Sarasota, 
Fl 33577 (81 3) 953-5363 

CABLE TV. products, wireless, corded & Settop 
converters. Send S3.00 for catalog. ADDITIONAL 
OUTLET CORP., 231 E. Commercial Blvd., Ft. 
Lauderdale, FL 33334 

FREE catalog ol surplus electronics parts & hard- 
ware UNIVERSAL SOUND, Dept, RES. 2253 
Ringling Blvd., Sarasota. FL 33577 (81 3) 953-5363 

ROBOTS and robolics. Beginning to advanced 
techniques. Plans, kits. Manual S9. Brochure S1, 
ROBOTEK-FORD. Box 6827, Stateline, NV 89449 

SPRING cleaning specials! Free surplus parts- 
hardware flyer. ELECTRONIX LTD., 3214 South 
Norton. Sioux Falls. SO 57105 
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WIND Power an investmenl in the future. The right _^ 
decision is essential. Information S2.00. WINDE- jo 
SIGN, Box 138. Boston. NY 14025 ™ 

161 



FOR SALE 



CHRONOGRAPH circuits measure bulle I velocities 
easily Kits or assembled. SASE brings information. 
ICD. P.O.Box 10261 C.C.. Fairbanks. AK 99701 

VOTEM: Analog interlace for Timex Sinclair 
TS1000 Measure voltage and temperature with 14- 
bit resolution. Requires no modifications S39.95 kit: 
S59.95asm: Add S3 S&H. Manual alone S5pp 
DOWN EAST COMPUTERS, PO Box 3096. Dept 
RA. Greenville. NC 27834 



EDUCATION & INSTRUCTION 

YOUR own radio station! AM. FM. cable, licensed, 
unlicensed. Low cost transmitter kits, free info. 
BROADCASTING, Box 130-F4. Paradise. CA 

95969 

ED NOLL books Project. Experiment. Democircuil 
books. Send for complete outlines. Box 75. Chat- 
font, PA 18914 

EARN your university degree through Evaluation 
Assessment of existing education, experience, 
achievements. Call (614) 663-1791. or write 
ASSESSMENT. Box 13130R. Columbus, OH 
43213 

UNIVERSITY degrees by mail! Bachelors. Masters. 
Ph.D.'s.. Free revealing details. COUNSELING. 
Box 31 7-RE4. Tustm. CA 92680 __ 

CASSETTE Education Save SSS— rent don't buy!! 
Free information children's to PhD. CES, Box 324- 
RE. Barstow. CA 9231 1 



Get Your 
2-Year 
ASSOCIATE 
DEGREE in 



No previous «ip«ri«flt* nttutart.., 
I Trai n at home in spare time for esot- 
I >ng opportunities in fasl-g rowing 
I space-age industries... Automation, 
[Aerospace, Cable-TV, Electronic 
I Circuitry, Computers, and much 
I more. No need to quit your job, 
1 1 'nstructofs are as dose as your tele- 
I phone,,, wo pay the biff. Send for 
I tree lacts r color brochure. No sales- 
I man will call. COS Electronics C«nl«r. 
I Dipt. PHK3. Scrantorr. PA 18515- ei -» 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effective Home Study BSEE Degiee Pro- 
gram for Experienced Electronic Technician! 
Our New Advanced Placemen! Program grants 
CredJ! lor previous Schooling & Professional Ex- 
perience. Aavonce Ropidlyi Our 36in Veori 

FREE OESCRIPrtVE LrfERAIURE! 

Coott'i Institute of Electron ics Engineering 

DESK IS . P.O. BOX 203*5, JACKSON. MS 39209 
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USA PAY-TV STATIONS 

PAY-TV stations. Complete & latest data on foca- 
tions. programming, equipment & more. Just S9. 95. 
T.C.E., Dept-FM. Box 343. Brooklyn. NY 11230 

UHF CONVERTERS 

UHF converters (or all mapr cities. Catalog S3.00. 
T.C.E., 0epl-R1. Box 343. Brooklyn. NY 1 1230 



LEARN 

COMPUTER 

REPAIR 

Train at home in spare lime No 
previous experience needed. Ex- 
perts show you what to do, haw 
to da ill Even beginners can 

learn how to repair small com- 
puters. Everything explained in 
easy-lo-understand language. 
You learn by doing with tools 
and materials included In your 
course. Easy home-study plan 
shows how you can gel in on 
ground froorol Ihis fast-growing 
business. Sand tor free facts. No 
obligation. No salesman will call. 

School ot Computer Repair. fcpi~rj~ " 
Scranton. Pennsylvania 18515 
I Yes I I warn to gel into computer repair. Rush me free Tacts I 
and color brochure, a 

1 Wimi ^___^_^ Agi I 

I Add rest . | 




• it*********************** 

* QUALITY MICROWAVE TV SYSTEMS J 

+****+*****•*****•*•***** 



Complete Systems From *69 95 

1.9 to 2.5 

GHz 

Antennas 

Galaxy aou>*r'£i'\. 

Electronics 

6007 N. 61st Ave. 
GlenrJale. Az. 
85301 



* 602 247-1151 

* 

* COD'3 

* Dealers Wanted 

* 





****•*****++***+********• 
PLANS AND KITS 

CABLE TV conveners & equipment. Plans & parts. 
Build or buy. For information send S2.00. C & O 
ELECTRONICS, P.O. Box 21. Jenison. Ml 49428 

CATALOG— Transmitters. Iinears. MDS 
downconverters. scramblers, broadcasting. CB. 
Hobby plans & kits S1.00. PAN AXIS. Box 130-F4, 
Paradise. CA 95969 

PRINTED-circuit boards from your sketch or dia- 
gram. Free information. BUDGET CIRCUITS, 6201 
Hilston. Dept. E.- Austin. TX 78745 

SAVE steps, money. Use your telephones as an 
intercom . Plans S5 00 dB ENTERPRISES. Box 
453R. Westwood. NJ 07675 

LIGHT display sequencer kits. Send stamp for 

flyer. DESIGN SPECIALTY. P.O. Box 1995. Hunt- 
ington Beach. CA 92647 

MICROWAVE Television "Downconverters." 

Exclusive new five stage design. Easily assembled. 
Catalogue: S2.00 (refundable). NOS, Box 1 2652-R. 
Dallas. TX 75225 

SINE wave decoder problems? Manual includes 
trouble shooting, alignment, antenna hook-up. im- 
provements, theory $15.00. SIGNAL, Box 251 2-R, 

Culver City. CA 90230 



FREE KIT Catal og 

contains 
TEST & 
EXPERI- 
MENTERS 
EQUIP 



Auto-Ranging Cap-meter kit $79.95 

Phone 415-447-3433 

Write or Plmne for FREE CATALOC. 
Average 1 manure Saturday call £■ 



I [Ity/SIM/ZIp 



riAr-C SCIENTIFIC INSTRUMENTS 

Uf\KjE B0X I054R LIVERMORE CA 94550 



TAILGATERS Beware! Clever device ends this 
hassle. Quick, easy installation. Kit 34,95. two for 
S8 95 TAILGUARD, 8 Alpine Place. Franklin. MA 
0203B 

ELECTRONIC surveillance: Amazing manual 
Homebrew Bugging reveals secret techniques 
used by professional eavesdroppers. [Schematics 
included). S15.00 Send S3. 00 extra for catalog 
A.T.I.S., Box 4068. Dearborn. Ml 48126 

CATCH intruders: Incredible manual "Counter- 
measure Cookbook" shows how to build in- 
expensive security systems using hidden cameras, 
recorders, tear gas. high voltage, hidden door locks 
& more SI 5.00 Send S3.00 extra for catalog. 
A.T.I.S., Box 4068, Dearborn, Ml 48126 



I I one D CAPACITANCE METER -tpF to 999KuF 
|m o FREOUENCY COUNTER 35MHz 
.1 kit £ SQUARE WAVE GEN 1Hi to 99KHi- 
o QHMMETER-3.S8MH* Xtal - Regulated PS-Five 
■8" Readouts-Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED — Guild it for 
$60 or less. I Purchase the plans, drilled P.C. 
board 4-3/4" by 6-3/4" and Iron! panel decal 
tOrS2t79 BAGNALL ELECTRONICS. R.luno- 
179 May Street, Fairfield. Conn. 06430 ■'>■« 



NEW! Repan any TV . Easy. Anyone can do it. 
Write RESEARCH. Box 51 7E. Brea. CA 92621 

NEAT stuff! 60 page catalog of electronics kits: 
parts & deals' Send SO. 50 refundable first order. 
BEC. Box 40'2-MR Garland. TX 75040 

FREE phone calls made by users of this electronic 
device. Complete report & plans sold for informa- 
tion, education only. S7.50: DISTRIBUTORS 
MART. Dept. RE33. Box 333. Modena. NY 1254B 

ELECTRONIC touch light control pad Five modes 
dim medium bright delay & off. Two kits available. 
Write lor free brochure. EXOTIC ELECTRONIC 
IDEAS, P.O. Box 446. Lake Bluff. IL 60044 

NEW: single board control computer based on 
Z8671 . Has eight A to D inputs, four Triac outputs. 
1SK memory, & more. Low price. Write H.H.S. 
MICROCONTROLLERS, 5876 Old State Road. 
Edinboro, PA 16412 

KITS, plans, devices. Miniature transmitters, tele- 
phone circuits, electronic article surveillance, radio 
homing, motion detection, laser, radars. Giant cata- 
log S2.00. INFORMATION INTERNATIONAL, P.O. 

Box 5162 RE. Tampa. FL 33675 (813)949-7117 

FREE wireless mike plans with catalogue of sur- 
veillance, computer, telephone, etc., plans. Send 
SI. 00 shipping. INTERTECH, Box 54S53-A, Allan- 
la. GA 30308 



ELECTRONIC 
ORGAN KITS 

3-4 Manuals 

THEATER and CLASSICAL 
fattjndebtt Parr j 

Wurlirzer reproductions Brochure $2.00 Catalog $2.00 

DEVTRONIX ORGANS, INC., Dept60 

6101 WAREHOUSE WAV, SACRAMENTO. CA 9582S 




ELECTRONIC debugging plans— kits— assembled 
units. Send S2 00— MOUNTAIN ELECTRONICS, 
Rt. 2 Box 30. Charlotte. TN 37036 

NEW FM Iransmitter kit. Great for experimenters. 
Instructions & parts only S1 9.95. Buy now. TUCKER 
ENTERPRISES. P.O. Box 10120. Alex., VA 22310- 
0120 
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RF MODULATORS £ 
lor the vitfeo Industry /f% 



Sattllih rrwAitinrt trim errand 2 mi UHr 1 
lift I iDHieM nwdcll fw all MerMhnpultri... Including bit [wh 
' ir amlfe cvrbuhf . AIM an efimtivc 
tin. rnES C1T1LMS 

PHONE HClMT-nll 
ATV Research 

ll-RE aflOlDWlY 
rjUKOTl CITY, HE6JJJ1 
XX] 



kvK»XWl 1H1H11111M 



SUBSCRIPTION TV sinewave type. PCB & plans 
S16.50. RVB INDUSTRIES, Box 663, Skokie, IL 
60076 

V I D EO game cart ridg es are easy to d u pi tcate Aver- 
age cost per game S10.00 Complete, detailed 
plans S9 95. RANDOM ACCESS. Box 41770R. 
Phoenix. A2 85080 




SEETHE 
WEATHER 
AND SAVE 

$1,000! 

A leading manu- 
facturer of commercial 
weather chart recorders has developed a fac- 
simile Weather Chart Recorder Kit for use by 
hobbyists, amateurs, pilots, and educators. 

All you need is a stable HF general- 
coverage receiver to tune in weather facsimile 
frequencies— your recorder will print out accu- 
rate weather charts. Major components in this 
easy-to-build kit are pre -assembled and tested. 
And the recorder is backed by a limited warranty 
against defects. Special kit price is $995. Add IS 
for shipping and handling in the U.S. and 
Canada. (For Massachusetts delivery, add 
$49.75 sales tax.) MasterCard and Visa accepted. 

Call or write for more information. 

ALDENELEGTRONCS 

10 Washington Street, Westboraugh, MA 01581 
(617)366-RS51 



PLANS AND KITS 



SUBSCRIPTION TV, manual, covers both Sine 
Wave & Gated Sync system, only SI 2.95. Includes 
theory, circuits, waveforms & trouble shooting hinls . 
Information S2.00, refundable. D&S ENTER- 
PRISES, Box 09392R. Cleveland. OH 44109 

UHF wave converter — cheapest, most superior de- 
sign on market. Approximately S20 worth of readily 
available parts, your old B&W TV & a basic knowl- 
edge of electronics necessary. Plans S5.00 & a 
SASE. RAMP ELECTRONICS, 1500 Venera Ave., 
Suite 2-D. Coral Gables, FL 33146 

FREE 20-page educational booklet about modern 
STV descrambling techniques; FV-4. On-1. Pulse - 
1. Sine-1 pan packages wi I h free PC Board & plan. 
Please write: INDEPENDENT ELECTRONICS, 75I 
Soulh Central Expwy, Ste 192. Richardson, TX 
75080 

RADAR — Build your own using old TV set. Plans & 
instruction manual. Send 55.00 to H&S RE- 
SEARCH, P.O. Sox 521. Irmo. SC 29063 

FREE catalog of special function IC's. & quality 
components GOLDSMITH SCIENTIFIC, Box 
318R, Commack. NY 11725 



V1C-20 



'MYSTERIOUS CASTLE" adventure game. De- 
signed by electrical engineer especially for VIC-20. 
Needs no extra memory! Cassette tape S23.95. Ask 
lor free list of other games, programs SHANKLE 
PRODUCTS, Rt5. Box 373AG. Texarkana, TX 
75501 

COMMUNICATIONS EQUIPMENT 

VIDEOSCAN 1000 Slow Scan TV— High resolulion 
(amateur, phone line, surveillance, teleconferenc- 
ing). CODE STAR— decode Morse, RTTY, ASCII, 
Large LED's or connect computer printer. MORSE- 
A-KEYER — CW Keyboard. Tri-voltage power sup- 
ply. Kits assembled. Free brochures. MICROC- 
RAFT CORPORATION, Box 513-RE, Thiensville, 
WI 53092. (414)241-8144 



CONVERTERS 



DELUXE Sine Wave UHF. parts S1 75. Digital phase 
inversion VHF Cable UHF. parts S225. Both have 
sound out of TV like normal with only antenna con- 
nection to TV or VCR. Gated pulse wave UHF 
[speaker box type), parts S1 25. All have true AGC. 
Quantity discounts. Plans: Large SASE ($0.54 post- 
age). Free shipping handling, 1-312 267-3455. 
LSR ENGINEERING. P.O. Box 6075. Chicago, IL 
60680 



HOME ASSEMBLERS WANTED 

ELECTRONICS firm is looking for assemblers in- 
terested in working at home. Send S3.00 applicalion 
fee: IRDC, L'Joppa Hill Road, Manchester. NH 
03102 



CABLE TV 



CHANNEL 3— 60dB notch filter. 63.5 MHz. S32. 
CROSLEY. Dept 606. Box 840, Champlain. NY 
12919 



LONG-PLAY RECORDERS 

RECORD up to 15 hours on a single standard cas- 
sette tape! Our modified, name-brand recorders 
offer the longesl recording times, be si long-play 
fidelity & most features! Models as small as 1-1 2 
pounds. Compare before you buy. Free brochures. 
EXTENDO-TAPE SYSTEMS, Box 160OOLC. Tem- 
ple Terrace. FL 33687 



REEL TO REEL TAPES 



TRUCKLOAD sale Ampex high quality open reel 
tape. 1 800 ' or 2400' on 7" reels, used once. Case of 
40, 545.00. Cassettes available. VALTECH ELEC- 
TRONICS, Box 6-RE. Richhoro, PA 18954 



SINCLA1R/TIMEX COMPUTERS 

YOUR Sinclair can drive a video monitor with our 
direct video kit. only S9.95. 12" B&W video monitor 
S98.45. RANDOM ACCESS, Box 41770R. 
Phoenix. AZ 85080 



SATELLITE TV WEEK 

The mo5t comptere weekly listings. We cover mote than 
|ust SATCQ.Vi 5. Send tt for Mmpic copy. 

Satellite TV Week 

P.O. Box 308. Fonuna. California 95540 
Call toll free: (BOO) J58 <W7 • California (707) 72 5-2476 



WIRELESS MICROPHONES 

SURVEILLANCE-quality professional wireless 
microphones that far outperform others. As small as 
7 8"! Sold elsewhere for S130.00. Our price only 
S89 .99! Also, wireless micro telephone transmitters 
and 15 hour recorders weighing less than 1-12 
pounds. Free brochures. EXTENDO-TAPE SYS- 
TEMS. Box 16000LC. Temple Terrace. FL 33687 



COMPUTERS 



SAVE 90%, Build your own 68000, 8086, Z80A, or 
808O microcomputer or minicomputer system. Free 
details. DIG ATEK CORPORATION, Suite E.. 2723 
West Butler Drive. Phoenix. AZ 85021 

TI-99'4 A owners. Send for free list of new & exciling 
software. DYNA, Box 124. Hicksville. NY 11801 



CB RADIO 



GET more CB channels & range! Frequency ex^ 
panders, boosters, speech processors. FM convert- 
ers, PLL slider tricks, how-to books, plans, mod- 
ifications. Catalog $2.00. C8 CITY, Box 31500RE. 
Phoenix. AZ 85046 



Th* Thompson Vocal Eliminator can ittually remove- most or 
virtually jM. ol a solo vocalist irgm a standard stereo record and vet 
Suave most n the background music untouched! Not in equal iierl We 
can prove 't works, over the phone. Writ* or call tw .i 24 page 
brochu re and demo record . 

Write to; LT Sound, Dept. R, P.O. Boa 338. Stone Mountain, 
GA30036. Phone (404)493-1258 COST 5295.00, 
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Mail to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520. 

BOULDER. COLO. 80322 



BUSINESS OPPORTUNITIES 

START your own business with a name brand home 
computer. For more information write to P.O. Box 
51053. Fort Worth. TX 76105 

PROFITABLE exciting home income... forwarding 
mail! Start immediately! Free details! HAIKU, Box 
1296-RE. Makawao. HI 96768 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing 

business— without investment. Write: BUSI- 
NESSES, 92-R , Brighton 1 1 th. Brooklyn. NY 1 1 235 

MAKE your computer pay its own way Sample 
newsletter St. COMPU-PROFIT. Dept. RE3. Fair- 
fax Station. VA 22039-0332 

$50,000 yearly potential! No investment. Be our 
representative. Full or part time. Call Wade: (415) 
532-271 1 or write EPS, Box 5356. Berkeley. CA 
94705 



HIGHLY 

PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today- for- facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek. CA 94597. 



SATELLITE TELEVISION 

120 Amplica LNA S375. Telecom 1240 receiver 
S399. Brand new, never used, (615) 984-7872 

7 fool parabolic antennas. S116. Send S1.00 for 
brochure. BOB'S ELECTRONIC SERVICE, 7605 
Deland. Fort Pierce. FL 33451 

INTERESTED in Home Satellite Television— Don't 
buy anything until you've read Homesat Handbook 
& Buyers Guide. Our book tells everything about 
home satellite TV & may save you hundreds, even 
thousands of dollars in your selection & installa- 
tion of a system! 510.00: H&G HOMESAT SER- 
VICES, Box 422. Seaford, NY 11783 



THE BEST PLACE re BUT. SELL or 
1HARE MEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX. I I ll-E • PLACENTIA, CA 92470 

(714)432-7721 

Join Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 
S7.00 - 3rd Clan • SI2.S0 ■ l« Claji 
djb $35.00 - Lifottrrft - 3rd Clou 3 



TIJT EqUiPHEHT 

MICROWAVE 

XATtUjTa - 

AUD40 VISUAL 

HCWFftOQOCTl 

iOMeOHEMTS , MT* 

AMTNJOE 1UCT. 

nMUCATlONS 

PUUtI ■ U*"»£fl 



SATELLITE receiver lop quality & performance 
PCB set S80, Receiver manual S20. Anlenna man- 
ual S20. Handbook & equipment guide $5. MICRO- 
WAVE SYSTEMS, 1101 E. Chestnut. Santa Ana. 
CA 92701 

SATELLITE cables, connectors: Type-N UG-21D 
U S3. 00. Elbow S4.95, UG-57B U $5,25, UG-29B U 
33.90. F-59A 10 2.15. RG-6 U $0.12 ft. RG-59 U 
copper SO. 12 ft. RG-213U $0.36 ft. RG-214U 
S1 .35 ft. Shipping: 10%S3.00 minimum. Free cata- 
log. NEMAL ELECTHONICS, 1325 NE 119 St., N. 
Miami. FL 331 61 . (305) 893-3924 

SATELLITE antennas by Polar-Spherical. Build 
wood or metal plans $40. Kits S200. PROTOTYPE 

ENGINEERS, Box 1812, Deming. NM B8030 

SATELLITE TV low noise amplifier or 
dow neon verier. Easy to build. Save hundreds! 
Beautiful Instruction manuals include every- 
thing you need to know. S10.00 each. Com- 
puterized antenna pointing information FREE 
on request with each order. Satisfaction guaran- 
teed. XANDI. Box 25647. Dept. 21 H, Tempe. AZ 
85282 



Satellite ORBIT Magazine 

The Com pi at e Monthly Satel I He Prog ram Gu id e 

$5.00 Sample Copies Available 

Satellite ORBIT 

P.O. Box 1700, Hailey. ID, 83333 

In the U.S., call 1-80O-792-S541. In 

Idaho or foreign countries, 1-208-788-4936". 
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CPU'S & a*s 
SUPPORT 2^5 

CHIPS 82S& 



«» 



6,95 
2,75 
575 
BOB 29-56 

AMD 2301 8.S6 



S2U 

8224 

CK 

82a 

Bir*> 
ii» 
aaj 

re 



300 
176 

?Jft 

teo 

3.50 
3.50 
8.96 

14.00 

e.oo 



-! M 
E.96 
4.50 
6359 5.95 

E571AMW17I 7.95 
GEO? 5.75 

ZBOACPU 37S 

ZBOB S2K 

ZSQA S10 12 9S 

Z8QAP«0 3.76 

2SJCTCA 3,75 

TMS807NL g.96 
8275 1GS5 

«#■ 13.96 

«10 2.50 



SCR's 





1.EA 


Gfl 


SEA 


110A 


too 


.35 


W 


1.40 




200 


.40 


.60 


i .ao 


9.00 


«0 


60 


TO 


2.40 


12.00 



1.00 3,60 15.00 



TRIAC's 

PHV 1A 10A 2SA 
100 .35 .60 1.40 



200 .60 .80 ISO 



400 ,TO 1.00 2.80 
600 1.00 1.20 3.80 



INTER 
FACE 

!» DRIVERS 



C/IV10S 



SHIFT 

REGISTERS 



MM 1402 
MM1403 
MU14Q4 
MM6013 
MMWW 

>.<7Vr.' 

MM5G67 

MM6DS 



l/IB 

?w 
tsa 



BI31 



BBS? 



ROMs 

270B 2.96 

271* ■ 5V 335 
7733 595 

2532 
DM 
MC&764 19.95 
82S23 1.95 

EStpO 
S2SMS 
&2S123 
I633H 
fi?S129 
82S133 



«3W 395 

DISC IS 

& DRIVERS sis 
Controllers 
1771.. 16.50 
1791.. 25,00 
1793 . 36.00 
1795, 46.00 
1797.. 45.00 
D765C 25.00 MM&3» 2.50 
TRIGONE! .3 K 

RAM's 

21 UH3 
93^432 
2Mi-1 



2.50 

ISO 
7^: 
: K 
:x 
I M 

MM5307 7.95 
BR 1941 L 896 
MMS321 9 50 



7.95 

995 



2-36 
1«) 



1A 
1.95 



311 it 

21 U -4 
2114 3 
21473 
TM334D9 
MK4X6P 
MMQOT 3 1.95 
TW34060NL 2 95 
MK409&H >.95 
1.10 



595 
\M 

IK 
1.10 
l 50 
4.95 
4.96 
1.96 



195 - 111 " 
jqj 4I1&-15 



AMS214C 256 &1& ] E 

62B-& 2C1044 

ff4lflfiAl 1.2S *3>5-3 

74S3BT7 1..7S (» [4164-2 5-73 

74S474 3 96 SB725IMK46CC1 855 



>50 
295 
250 

5,50 



68000LS 
S50.00 



2 DOT 5 144 

3.000 8.000 

3579 10.000 

4 000 IB 000 

5 000 18.432 
0000 20.000 

2,95 ea. 



50P1N RIBBON CONNECTORS .*3,S 

4CPJN RIBBON CABLE CONN O.00 

34 PIN RIBBON CABLE CONN ....... 43.00 

20 PIN RIBBON CABLE CONN *2-2S 

10 PIN RIBBON CABLE CONN 11.50 



4011 
*12 

4011 



414 

49.1* 

4S1* 



SO ?4C» .n 

9t MCffi - n 

K 74C04 - M 

a 7*cm - » 

m 74cm _ u 

.71 74C14 - m 

n t¥^3d - it 

to 74CE H 

— 74C41 - ■ ft 

I 74C74 - M 

S ?*C7t - TO 

2 74CK - l.« 

Z ?*cm - n 

2 7*C» - M 

« 74CS - M 

v 74C1E4 :« 

fl T4C1SI - 171 

= 74C1W - l» 

2 74C1I1 - lit 

- S 7*C1H - i n 

*£ 74C171 7i 

™ 74C174 - 1 IS 

Jj 74C1-M - 1.11 



IJfl 



7K19? - 



l ;< 



Z 7*Cf« - Iff 

2 T4CtM i.n 

E 74C931 - IH 

,~ 7*Ctt - IS 



74S SERIES 74S74 ,70 
74S96 1.2S 



74500 .30 

7*50? ,30 

74S&3 .30 

74504 .40 

74S06 ■'£ 

74SOB .40 

74510 .30 

74511 .36 
74S1& .40 
74S20 .40 
74530 .40 
MS32 .40 



745S5 ,60 

745B9 1 90 

74S112 Sfi 

74S13^ M 

74S13E 1.1Q 

74S13& 125 

745139 1.10 

745140 1.70 
74S1S1 1.25 
74S1S3 1.10 
74S1S7 1,25 
74STGQ 1 ?'. 



74S163 1.40 

74S1B9 1.75 

745174 1.40 

745175 V40 
74S1B2 t-75 
745194 1.10 

745240 1.00 

745241 1-50 
74S2S7 130 
745256 130 
7452$ti 1.50 
745200 1-75 
745373 2.25 



25 wan Infra Red Pulse <5G 2006 equiv.) 
Laser Dhodfl IS&&C sheet irhcludedli 524,95 



2N3820FFET $ ,45 

2N 5457 N FET * 45 

2N264e UJT 5 ,45 

ER 900 TRIGGER DIODES 4^1.00 

2N602S PROG UJT 5 .65 



DISC CAPACITORS 

lUFTflV 10' SI. 00 100 5E.00 

01UF35V 15 51.00 100 S*tOfl 



PBIHTED CIRCUIT BOARD 
4" . 5" DOUBLE S(DEP EPOXV BOAR DEO ' ■'. .' T w£K 
*.»«.. ■ ,. 5'»2« 



SWITCHES 



£PGT I 10 

OfDT L» 

DPDT CEHlEBQfFtl 13 



IN414B (IN914) 15/1.00 



L1411-ER DETECTOR 37*1.00 

f P 100 PHOTO TP.ANS > .50 

RED LED* .2- S/*1.00 

VEL, GREEN or AMBER LARGE LED'l .2". . 6/J1.00 

RED GREEN BIPOLAR LED * .90 

HED-YELE.OW BIPOLAR LED * .90 

MLEDECtRLED S .753 

MHD14B PHOTO DAflL.XTOR 9 .50 

MCT20PTOISOLATOftS , 4.60 

4V42fiOPTOtSOLATOPi ..S.70 

1 WATT ZENERSl 3.3, 4.7. 5.1, 6.6, 0.0, 
8Z 9.1, 10. 15. 15 P IB, Of 22V S/S1.00 



LINEAR CIHCUITS 



D AQHFO - 4 .95 t-FSB* - 1.05 741CV 

TIOS? CP 96 LM3a - .» 7*7 - .» 

TL0S4CN - t.SO LM361 - ITS CA758 - 175 

TL0S4 - 1.50 LM3M - 1.60 LM1310 - 1 .« 

LM2D1 - .75 LM377 - 1 60 1456 - .00 

LM301/744 - .X LM39D - M 14H - 50 

LM3Q7 - .30 LM3S3 - ISO LMlBQi 1.35 

LM30I - .65 LM3H - 86 LM2901. - .96 

LM310 - 1.10 L.M3S7 - 1.25 CA301I - IK 

LM311 - 50 LM3S3 ■ .75 CA307B - 1 EC 

I. Mitfl - 75 LMK5 - ,34 CA306S - .75 

LM313 - -95 LMSS - .46 AO270OLD - 4 B 

LH324 - .65 564B - 2Jfi CA3140 - 1 00 

LM3S 65 566-96 3900-45 

LM34S 90 567 - .SS 4136 - BG 

LF351 - ,55 ?W .25 N66WA - 1 50 

LF353 - .90 716 - -45 DS303B - 1.7* 

LF355 - 80 711CK - 40 B03BCC - 3 90 
741C - .36 



20KV250MA DIODE $1,90 



FULL WAVE BRIDGE «v oc relrts 

f H V I 2A 6A 2SA 

100 ' * 1 40 S-P- 1200 ohm cOtt 

200 I 60 " 1 X ■ ' 2 20 -96 

400 1 00 * 1 65 | 330 O.P. 400 ohm coil 
500 i 1» ' 190" 440 1-25 



SILICON POWER RECTIFIERS 



FLAt 

RIBBON 

CABLE 

GRAY 

Z8 gsuge 

40 conductor 

.90/ft 
26 conductor 

.6om 

50 conductor 
1.00 



OIP SWITCHES 
CTS 2C6- A t POSItlOM .TS 
CTS205- 7 tfOSrtlON 95 
CTS 50* 6 9 POSmrjN .95 

CTS 205-10 10 P05rTIOW 1 JS 



DIP- 
SOCKETS 20 PIN .25 



SPIN .10 
14PIN .12 
16 PIN .15 
18 PIN .20 



22 PIN 25 
24 PIN .26 
28 PIN .35 
40 PIN .40 



NO. 30 WIRE 

WRAP WIRE 

SINGLE 

STRAND. 

100'... $1,40 



RS232 

CONNECTORS 

DB 25P male . $2.75 

DB 25S lemale 3.75 

HOODS 1.25 



PRV 
100 


TA 

05 


3A 

14 


It: 

35 


50A 

90 


125A 
425 


700 


OS 


.1? 


.50 


i 30 


525 


400 


03 


25 


65 


■ 5C 


650 


600 


-11 


30 


BO 


700 


850 


509 


IS 


35 


1.00 


250 


10 50 



GOO 
900 



ieoo 

26 OQ 



REGULATORS 

t.M317T . H.0Q LM337T (195 

78L05.78L12, >40 323K ILA140S1 II 75 

4194E) 4 .95 LM306G 4 ,75 

723 4 .50 340T-5. 6, B. 9. 12, 

15. 1Doc24V .4 55 
• 35 LAB 1412 ■ 12V3A4395 



320T5, 12 1&W24 • .90 
7BM05 



EPOXT GLASS VECTOR BOARD 



6 think Wltfl 

AW x 6V?" , $1,95 

14P1W HEADERS 3;«1.00 

24PIN HEADERS 75 

40P1N HEADERS 1.10 

50FINEDGEBCAHDCONN 3.95 

2SPINEDGEBOARDCONN,. ... 2.E0 

50PIN ANGLE CONN 3:96 

_ 20 P1N BIGHT ANgLE CON NI-... 2_2& 

TRANSISTOR SPECIALS 

JWJMAffji'Gr fOS 3 4100 

HEf040l4 P*IP0ETQ] 1 ft 

TIP 111 I 50 Tip i*5 H» 

2UO& MPrr^Wl-CniMiPOWEPJ H ft 

MRr' BW4CWnn T!<A.H&IS1Q*I*JP*« I- 76 

2NJ772NFN&JM »IM 

shrtjcePNPSiTOa *i-oa 

Ta>2S»PhP& » JO 

^ym hFN&Tnti; W tl.Oa 

S42907PNP5.TO11 i.4100 

SKXHN'I&TD l I « 

ShBOi Hm Si TO E 9 1 S » 

&atarnrs>ian *■ t& 

JWKBWIPS.TO-2M * 55 

lu>]lBhaPhSuTQ2za * SO 

IlP3SePMPS.T0 23J t » 

-if Mi-'-ii 1 :.. * -ft 

TP-m pjiPSiUH l 03 

TF tiiniPMS>U9'7 UK 

0.U3O5 1^75 

D^SSEOCI DU*l POWf ft DAFll UK 



TTL IC SERIES 



TANTALUM 

.22UF36V 5/ SI, CO 

.47UF3SV 5/$ 1,00 

miFssv S/SIOO 

1UF20V 5/*1.00 

2.2UF20V SyjIOO 

3.3UF3DV 4y*1,00 

4.7UF3SV 4/»1,00 

6.8UFMV 4/* 1,00 

lOUFajV - $ 40 

22UF10V - * .30 



CAPACITORS 


16UF16V 


3VS1.00 


3QUF6V 


5,'S1.00 


33UF1W 


$ .40 


47UFMV 


» .86 


68UF16V 


S1.00 


130UF6V 


* .75 


200UF20V 


S1.7S 


1S0UF16V 


$1.30 


330UF10V 


S1.7S 



7*30 ,11 

7«1 17 

7402 .17 

7403 ,17 

7404 .24 

7405 ,24 

7408 JB 
7407 28 

7406 ,24 

7409 15 

7410 .17 
741 f .22 

7412 .30 

7413 .35 

7414 .45 

7415 ,25 
7417 ,S 
7420 .1? 
7425 .29 
7425 J5 
7427 ,2B 
7430 .17 
7432 27 
7437 .27 
7436 ,27 

7440 .17 

7441 .76 

7442 .46 
7445 .66 
7445 .55 
7447 05 
7440 .05 
7450 .17 



74. SQC1 
74LSai 

«i.M 

74LS06 

74LS04 

74L»t 

7U6iff 

3*911 . 

74L31Z 

74LS13 

7H.51* 

74*LS15 



74LS27 21 

HLS3 4 

7*LS» a 

74LSE 77 

3WLS37 X 

HLSJt 30 

74LS40 43 

74LS42 44 

MLS4T » 

744.961 Z? 

74J.S&4 S. 

34tS73 ft 

34LSJ4 ft 

7*1575 ft 

74LS3I .45 

74L5S3 B 

74LSft ft 

744.6ft 44 

**,$& ft 

744.692 SO 

71 $33 50 

741.SH 70 

741.S107 ft 



7472 JO 

7473 .35 

7474 .32 

7475 .40 
7470 -35 
7480 .45 
74G3 .50 
7** .55 
7466 .35 

7489 1.60 

7490 .35 

7491 .45 
7432 .45 
7493 .35 
7454 .60 

7495 .56 

7496 ,60 
74T07 .30 
74115 1.50 
74121 .29 
74T22 .38 
74123 .42 
74126 .45 
74145 .60 
74148 1.10 
74150*1.10 
74151 50 
74153 ,40 
751S4 1.10 
74155 .50 
74157 .50 
741Q0 .55 
74151 .05 



J4LJ10S ft 

74L5112 ft 

34US11J ,45 

34LS114 .5b 

741.5,123 flJ 

7>M.5.125 « 

74L513 4B 

74L51I? m 

7*4.Slft 4 

741S13J ft 

74L51ft » 

74t£1ft U 

MSW1 1 ft 

744.61S1 .ft 

■KI.S1M 40 

74LStS4 1 m 

74LS1« ft 

J4L51« ft 

34LS15T « 

74LS19 4fl 

74J.S1W 70 

T*4.5lflf TO 

74L51K ft 

74LS1G) ft 

7*J,SltH ft 

7*1,5 ift ft 

74L5IH ft 

74L.51W 1 7S 

74LS170 I. ft 

7MLSJ73 70 

7*4.517* ft 

74LS175 ft 

7<SH1 I ft 

744.5190 ft 

74U191 ft 

74L5.1S ft 

744.S1IQ K 

741S1M .*:■ 

MLSlft » 

74LS1H K • 

34RJ5197 B 



74412 


60 


74153 


60 


74154 


.60 


7416& 


BO 


741 66 


70 


74170 


1 50 


74173 


75 


74174 


65 


74175 


60 


74176 


75 


74180 


1-90 


74182 


.46 


74190 


.70 


74191 


.76 


74133 


.79 


7419* 


.55 


74196 


46 


74196 


-76 


7422T 


1 00 


74273 


56 


74279 


60 


742S8 


66 


74355 


.66 


74367 


M 


74390 


.90 


75324 


1 75 


7532S 


l» 


75492 


166 


9901 


,76 


9502 


35 


8T26 


1,00 


8T97 


50 


8798 


-SO 



74L5Z7E 75 

744.5340 ft 

7415241 tOO 

74LSJC 1 30 

M.LSIO I » 

T4L&344 X) 

74L534H ■ » 

74LSH7 7& 

74L574 I i.j 

7*LS2S1 ft 

741.52] ft 

T4LSS7 a 



74152ft » 

74L5J7i ITi 

74LSJ7J ft 

74lS3ft 1ft 

74L52C ft 



74LS3tn K 

74L53S7 ft 

74LS366 'jB 

74L£rn 12 

HtSJM 125 

34LS377 175 

74LS3H ft 

74LS3EO Ift 

71LS3U IX 

7*LS3M IB 



74J.SBC 300 
BILS3T 1 TO 
ffiLSft 1 10 



MULTI TURN TRIM POTS 
EC GH.M SK 
100 OHM 10K „^ nM 
500 OHM 50K 3/$2,00 
1000 OHM 500K 



POSTAGE HATES 
ADD 10% FOR OBDEH5 UNDER 425.00 
ADD 6* FOR ORDERS BETWEEN 43$. 00 fa 460.00 
ADD 3% FOR ORDERS ABDVE 450 00 



TERMS FOB CAMBfllDGE. MASS SEND CHECK 

OR MONjET drdeR minimum teupmdne 

CO.D PURCHASE ORDER OH CHARGt J20 00 
MINIMUM MAIL ORDER f500 



SEND S 25 FOR OUR CATAtOG 
FEATURING TRANSISTORS 6 
RECTLFiefiSi 146 HAMPSHIRE 
ST. CAMBRIDGE. MASS 02139 



O 

D 
< 
DC 

184 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER 95% 

OF Our orders within 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 




Free Buyers Guide 



S4 pages o( the latest in components, tool* 
and Instruments — a must tot DESIGNERS, 
instructors and maintenance engineers. 



NEW ZENITH ZXM 121 

High legibility 1 2" green phosphor monitor. 
1 5 Mhz bandwiorh, 
40 or 80 character 
selectabiefuHcompatabilrty.. $99.95 



SPECIALS 

J 25 PIN D8 PLUG AMP P/N 205737-2 
Any Quantity $1.97 



9 PIN DB PLUG RI6HT ANGLE FOR 
HOME COMPUTERS & GAMES! 
AMP P/N 207456-2 
Any Quantity $.85* 



RESISTOR BUYOUT 

~~ "" MOST STAN DAP.D V Al U ES 

W WATT 5% RESISTORS 1 OHM 10 10 MEG. OHM 

2KMIN BUY! K MIN, PER VALUE 

56-50 Per 1.000 




UHF/VHF Conversion 

Kit - with 

Genuine Mitsumi 

Tuner $119.95 



CALL OUR HOT LINES 
IN CALIF. (714) 527-ZS54 

OUTSIDE CAL (BOO) 854-8660 

SCR ELECTRONICS CENTER 

5303 Lincoln Ave., Cypress. CA 90430 



CIRCLE 93 ON FREE INFORMATION CARD 



"\ 



ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-10Z4 Activs Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent recaption of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of faet long. Use any SWL, 
MW, BCB. VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "OM" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in. 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312, $9.95. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 





Call 601-323-5869 in Miss., outside continental 
USA, tech/order /repair info, TELEX 53-4590. 

ENTERPRISES, 

INCORPORATED 



CIRCLE 73 ON FREE INFORMATION CARD 



MFJ 

V ^Box 494, Mississippi State, MS 39762 
CIRCLE 98 ON FREE INFORMATION CARD 





DISK 

DRIVE 

FOR 

YOUR 

APPLE 



QUIETER THAN SHUGGART DRIVES! 
Enclosed in a handsome metal enclosure, 
color matched to your Apple. Connects to 
your Apple Disk I nterface Card or to ou r own 
Apple Compatible Disk Drive Card. 90 day 
warranty. Includes cable. If not satisfied 
return within 30 days for full refund. 

Disk Drive $274.99 

Controller Card $ B9.95 



16K Apple 
Ram Card Kit 



• Upgrade your 48K Apple to full 64K Ram. 

• Hardware/Software compatible with 
Apple language card and Z80 card. 

• Run Apple Fortran or Pascal 

Kit $39.95 

Bare Card $13.95 



R.F. MODULATOR 

Combine both audio and video output onto 
channel 3 or 4 of your T.V. set. 
Single I.C, chip (MC 1374) makes for quick 
and easy assembly. Single adjustment con- 
troll A must for every video recording or 
computer enthusiast. 
VH-0 Kit $19.95 



UHF T.V. PREAMP 

Features: 

• 25 dB gain! 

• Kit 

Your reception will dramatically improve! 

This unit will enable you to pull in signals 

you never knew were therel 

For both indoor and outdoor use. Input and 

output impedance 75 ohm. No adjustment! 

Easy assembly. 

JH-0 Kit *2!.95 



Tired of gelling up to change channels ? Get 
rid of thai mechanical cable controller. Relax 
with . . .PHILIPS CTC8R Remote Cable 
Converter 




• Micro computer technology 

* Quartz controlled IC'S lock in picture & prevent drift 

* GO channel selections 

• Programmable lime on and off 

* Favorite channel memory and recall, plus scan 

» Wi reless h a nd hel d "i nf ra -red " t rarrs m i tte r sys [em (25 f t . ) 

• Automatic fine rune 

* Adaptable to any brand television 

• One year warranty service 

CTCBR $139.95 

CTC9R (with 24 hr LED digital clock) $149.95 



SATELLITE TV RECEIVER KIT!!! 

It's not ready yet, but we guarantee it will be revolutionary in size and 
price. Send or inquire for preliminary information. Priced below $350.00. 
Available in April, 
LSS-1 less than $350.00 




DIGITAL MULTIMETER 
MIC-6000Z 




« 



^ 



3V& Digits 

DC 0.5% Accuracy 

DCA and ACA up to 10A 

OHM up to 20 to OHM 

Audible Continuity Test 

Diode Check 

Leads and Battery Included 



The WIC-6000Z is a professional Multimeter at 

an inexpensive price. 
The 6000Z works up to 1000 hours on a common battery, also can withstand 1000 
VDC loads. Resistance ranges are protected up to 400 VDC. For your added 
convenience the MIC-6G00Z has a built-in 10 amp current capacity, so you don't 
need an accessory shunt. 

MIC-6000Z Assembled $89.95 

Carrying Case $ 9.95 



MORE GAIN Than a 

MODEL ELG 1M5 MltSliml 

freq RANGE Tuner 

UHF 470-689 MHZ ■ U" Br 

CHANNEL 14-83 

OUTPUT CHANNEL 3 

75 OHM INPUT 

Comes with adapter board. You can plug Philips Tuner 

directly in place of a Mitsumi 

Part No. Description Price 

PWD10 Philips UHF Tuner ELC 1045 J23.9S 




AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

90 day 

warranty on 

PS-5II! 

MICROWAVE 

RECEIVER 

SYSTEM 

* Commercial oracle construction 

* Sturdy Parabolic aluminum reflector antenna 
« High gain SO db! 

* Line of sight distance 45 mile3i 

* Complete system, power supply, cable, assem- 
bled reflector antenna, and downconverter. 

* Downconverler mounted in attractive cabinet. 
PS-S Assembled S1 09.95 

Kit Form $ 79.95 




MICROWAVE PREAMP 
For your Parabolic Dish Antenna 

» improve your picture quality 

• Increase your reception distance 

• 15 db gain. 2 db noise lectori 

• Easy assembly 

• 1.9 GHz to 2.5 GHz 

• Mounts indoors or outdoors 

• Can be used with PS-5! 

DCS-1 KIT $39.95 



Digital Multimeter 
MIC-3300A 

tflM i f 

* Kit Form * 3V5 Digits 
* DC ,5% Accuracy 

• DCA up to 10 Amps ■ OHM up to 20 M OHM 
• hFE measurement* Floating decimal point 

• Leads + battery Included • Easy Instructions 
A high quality Digital Meter Kit at an affordable 
price. Educational and enjoyable to build, the MlG 
3300A is a high quality meter tor all hobbyists and 
maintenance work. 

MIC-3300A Kit Form $59.95 

Carrying Case $ 9.95 



AMATEUR 

MICROWAVE RECEIVER KIT 

1.9-2.5 GHZ 



PS-1 
PS-2 



Assembled 32 element antenna.,, $19.95 
20 dB gain microwave receiver kit 

with variable power supply kit 550.00 

Complete package PS-1 & P5-2 . . $65*00 
Mounting Hardware Included 



NEW 

Microwave Preamp!!! 

Use with PS-3 Kit. Adds 20-25 db gain to 
boost reception distance, 

• Low Noise 

• High Gain 

• Can be used with all existing 
stop sign board receivers!!!! 

• 1.9-2.5 gHZ Freq, Range 
PS-4 $34.95 




SEI, Inc. 



912 W. Touhy, Park Ridge, IL 60068 



Illinois Residents 

(312) 564-0104 

Orders Only, Toll Free # 

(800) 323-1327 



Minimum order $1 5.00. Add 10* snip- 
ping on orders under $35.00. Orders 
over $35.00. add 5%. Illinois residents 
add 6% Sales Tax. Catalog — $1.00 



iHHHVfOflBH I 



VISA and MasterCard Acceptable 



CIRCLE 74 ON FREE INFORMATION CARD 



QUALITY parts at DISCOUNT PRICES 



( 




8-WAY CAR STEREO 
SPEAKER SYSTEM 

THESE SPEAKERS COME EN HEAT RESISTANT 
ASS CAB] NETS.. EACH CONTAIN A V 10 OZ 
WOOFER AND 2" TWEETER. tS WATT NOH.,, 
^ WATT MV, PCWtfi RATING, COMPARE 
TO S80,OQ VALUE . 



LIMITED NUMBER AVAIUflLE. 



SPECIAL PRICE. 
$36.00 PER PAIR...... 



JOYSTICK 




VARACTOR 



MV2205 



100 FC*, 530.00 

BB-103 = 

100 fOR 522. SO 



120V INDICATOR 



NEON INDICATOR. RATED 
120V l/W. MOUNTS IN 
5/16" HV^.. RED' LENS. 
7K E 



tO FOR S7.00 

100 FQR Sfrs.pg 



0-16 VDC METER 




THIS 2 1/V 1 
SQUARE METER 
MEASURES 
0-15 VDC. 

S"*,50 EACH 



BLACK PLASTIC 
CASE 




SLACK PLASTIC ENCLOSURE 
ADUU5TABLE HEIGHT FROM 
1.6J" TO 2.93"; WIDTH 
6.S5"; OEPTH !". BUILT- 
IN 5TA7JD OFES FOR P.C- 
HOARDS. .FRCMT ANO BACK 
PAWLS HOT INCLUDED., 
S5.25 ItS CASE 



PHOTO-PLASH 

CAPACITORS 
35 MFD 330 VOLT 

1" X 5/S" DIA, 
W EACH ... 
10 FOR 5^,00 

170 MFD 330 VOLT 

1 1/8" X 7/B" 

;:-j?; (jje/:« for tj.w 
600 MFD 360 VOLT 

J I /a" HIGH X 1" DIA. 
$1.00 E A. 10 FOR 59,00 



SQg» 



750 MFD 330 VOLT 

2" HIGH X 1 1/V DIA, 
51.25 EACH 10 FOR 511.00 



COMPUTER 

GRADE 
CAPACITOR 



1 



l?OOm1d.150V[>C S2.00 
2 1/2" DIA X "1 I/"l" HI OH 

3,600 mfd. jtm* 

*OVDC iLOftr^ 

1 5/8" DIA, ■■ 

6400 mfd. 

60VDC S2.50 

1 ]/«*oi* x " IM" 
12j0O0mW.40VOCS3.0O 

2" DIA X It l/l|" HIOH 
18,000 tn(d. 75 VDC 14.00 
2 1/2" 01A X 4 1/2" HIGH 
22,000 mM.15 VDC 
2"n»X! 1/2",,.,,., tz.QQ 
22,000 mfd.40VDC~ 

2" DIA. X 6 11 HIGH S3.00 
2«.000mfd 30VDC 

1 3/4»" DIA X V hi S3.5Q 
31.000mfd.15VDC 

I J/V DIA X V HI $2-50 
72,000 mM.15 VDC 

2" DIA. X St" HEC.M S3.5Q 
COMPUTER GRADE 

CAPACITOR SPECIAL 

180,000 mid. it SV 
W D)A X Wl" HIGH $1 .50 

CLAMH TO FIT CAHCTOP* 10a ■ ■ 




DC WALL 

TRANSFORMER 



ALL ABE IIS VAC 
PLUG IN 



t VDC al TO MA 


S3. 50 


Q VDC it 100 MA 


9 2.00 


■r-vr.c at 22$ MA 


53.00 


16.5 VAC 10 VA 


S3 50 


22 VDC at 60 MA 


12 SO 



TRANSFOR 

120 voll 

prim ■ rles 



ERS 



JP 



S-fi VOLTS at 750 MA 
B VOLTS at 150 mA 
16. S ¥. at 3 AMPS 
19 VOLTS al 1 AMP 
15 V.C.T. at 2 AMP 
24 VOLTS II 250 ma 
U VCT at 1 AMP 
42 V.C.T. at 1.5 AMP 
65V.CT ■! 2 AMP 



53X0 
H.25 
5550 
14.50 
55.50 
5250 
5450 
5450 
55.50 



L.E.D 



STANDARD JUMBO 

DIFFUSED 

BED 10 FOR 51.-. 
GREEN 1 FOB 52.00 
YELLOW 10 FOB 52.00 ., 
FLASH IB LED A 
5 VOLT OPERATION 
RED JU> 
51,00 EACH 
Bl POLAR 

2 FOR 
SUB MINI LI D „ 

£ *-*> 



,BO w 

■2. OS II 
'2,00 . 
!D A 
ERATfON f, 

SIZE ■ 

1 Liofl 

1.70 



j07»"X.O»»" 10 FOR 
20mA al T.TSv 51 ,0Q 

200 FOR 518.00 



LED HOLDERS 

TWO PIECE HOLCER © tf% 
FOR JLHBO LED W 

10 FOR B5f 200 FOR S1D.0Q 



f\ CRYSTALS 

CASE STYLE HC55/U 



\l' 



I COLORDURST 
2 HHZ. I ]j7j,jct KC 

55.50 EACH 51.00 EACH 



FREE! SEND FOR OUR NEW FEES! 40 PAGE CATALOG **5fe 



MINIATURE 
6 VDC RELAY 

SUPER SHALL SPOT 
RELAT; COLD CCflALT 
CONTACTS , RATED 
AHP AT 30 WCj HIGHLY 
SENSITIVE, TTL DIRECT DRI\E 
POSSIBLE, OPERATES FRCH l|.5 
TD 6 V, COIL RES. 220 CHH. 
I 3/16" X 13/ J2" X 7/16" 
ARCHAT I ESO-6V 
$1.50 EACH 
10 FOB $13.50 



EDGE CONNECTOR 



ALL ARE ,156" SPACING 

15 PM GOLD 

SOLDER EYELET $1.75 EACH 

15/30 GOLD 

SOLDER EYELET $2.00 EACH 

18/36 GOLD 

SOLDER EYELET $2.00 EACH 

22/44 GOLD 

SQU5ERTAIL CP.C. STYLE) 
52.50 EA 10 FOR $22,50 

22/44 GOLD 



50U5ER EYELET 52.50 EACH 



BLACK LWHT 
(ULTRAVIOLET) 

G.E. I F6T5BL S2.50 *4C*1 



4PDT RELAY 



S1 .70 EACH 

1EMM ,[f t Ell FBI I lift 

muni o-UApiHTm m aha ile 

SOCKf T$ tOtt *El Av HW tic * 



6 VDC RELAY 

HINEATXJRE 

D.P.D.T, 

J N& CONTACTS 

FUJUITSU I F6ft3J4O00$ 

51.75 EA 10 / 16.00 



4 WATT STEREO AMP 

ASSEMBLY INCLUDES VQLLME, BALAHCE AND TCNE CONTROLS, 
CERAMIC PKME INPUT, LINE INPUT AND 8 Orti OUTPUT FOR 
SPEAKER OR hCADPHGNES. 
OPERATES ON 13 VAC £ 5&0«A. 
BlOUR ABOVE 12 VOLT TRANSFORMER 
HS IDEAL FDR THIS APPUCATICN 
$M,50 EACH 




13 VDC RELAY 

CONTACT: S,P.N*C. 
10 W @ 120 VAC 

Ewea&izE coil to 

OPEN CONTACT. „ T 
tOIL: 1J VDC 650 Q*e 
SPECIAL PRICE $ 1-00 EACH 



2 CHANNEL LIGHT ORGAN 

EASILY rCOtfS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 110 VAC 

OUTPUTS FOR HJGH AND LOW FREQUENCY 
AUDIO SIijNALS, USE TWO ORGANS FOR 

STEM0 - 56.50 PEP.UMT 

COLOR LIGHT STRING AVAImSLE 51.75 EA 




FOOT CONTROL 
WITH SIDE SWITCH 

MEASURES *. 3/*t" X 9 3/V 1 
WITH 100 fi LINEAR POT AM) 
KOHEHTARY S.P.D.T, 5WITCH. 

SsuiOSJ 





fn B . l,T«.... ll g AM/PM/MP 

[-sJgjMBB.C CHASSIS 



THIS AH / FM / STEREO 
CHASSIS IS COHPLrTE ANO 
READY TO PLUG TN EXCEPT 
FOR THE SPEAKERS 

HAS CONNECTIONS FOR UP 
TO "4 SPEAKERS, A TURMTABLE. 
RECORDING OUTPUT AND HEADPHONES. 
IDEAL FOR MOUNTING INTO YOUR 
CUSTOM CABINET, . . 

i.12.50 EACH 



BOOK 

1 3/V TRAVEL ^ e W 

DUAL 10O K 

AUDIO TAPER 

SUDEPOT 

3 1/2" LONG 

2 1/2" TRAVEL, $1,50 EACH 



y 

z 
o 

rr 
i- 
o 



LU 

Q 
o 
< 

166 



[ EQUIPMENT SLIDES 



CWSSI5-TRAK MODEL 

LENGTH 22" CLOSED 



I Stepping 
NO. COD' 



3 SECTION 
HOLDS TO 85 LBS, EXTENDS 23" 

55.00 pea pair sere HMouuiE tNCLuoeo 



MINI-PUSH B 
BUTTON £ 

B.P.S.T. MtFENTARY 5f 

HDRMALLY OPEN M 

1/V &VSHIHG 
3J&JEACH 10 FOR S3a?5 

SPECIFT COLOR: RED. BLACK, 
WH]TT^SPf F^.. •-•ri.>. 



KEY SWITCH 

S.PS.T. 

>. AWS 1 125 VAC 
KEY REM0NE5 BOTH 
POSITIONS 53.50 EA 




LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
10 AMP. S.P.S.T. 
"POWER 1 ' PRINTED ON 
FACE. MOUNTS IN 
7/6" f SDJUARE HOLE a, 
S1.30 £A 10/ 513.50 



KEYBOARD 




16 KEY 

KETSOARD 

MATRIX 

ENCCOED 



TERMINATES TO FLEXIBLE 
CABLE WITH CONTACTS ON 
. 100 CENTERS, EDGE 
C0N4ECTOR INCLUDED* T , 
Sh.50 PER KEYBOARD, CASE, 
Al* COWECTOft.t. ---.--.. 



METAL OXIDE VARISTOR 



G,E. t VS2ZA12 

50 VOLTS, NOMINAL 
D.C. VOLTAGE, S/S" 



D|AM!TEft r 2 FQRjiljjO 



905 S. Vermont Ave PO BOX 20406 Los Angeles, Calil. 90006 
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Burglar/Fire Alarms 

FREE 




oyer 2000 



CCTV O 
controls 
alarm syste* 
passive infrareds 
motion detectors 
ultrasonic detectors 
magnetic contacts 
smoke detectors 
vehicle alarms 
accessories 
remotes 
tools 



vVmountain west™ 

4215 N. 16th Street Dept. RE-4 
Phoenix, AZ 85016 
1-800-528-6169 toll-free 
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CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buv Warehouse Direct & Save $ 



fr 



36 channel 
converter 

$4595 




36 channel 

wired remote 

converter 

only 

$8895 



Send $2 for complete catalog 
of converters and unscram biers 

Quanlily Di ^counts # Visa * Master Charge 
Add 5«?» shipping— Mich, rciiftenis add 4^» sales lax 



C&D Electronics, Inc. 

P.O. Box 21, Ji-nison, Ml 49428 
(616) 669-2440 



£ i 



The Deluxe II" 

Is The Ultimate In UHF Sine Wave 
Converter Technology 

PC BOARD & PLANS $20.00 

With purchase of COMPLETE SET OF PARTS 4 ENCLOSURE 




The latest state: a art afectronics confined with the.exceMence^i printed circuit 

manufacturing creates this high performance UHF Sine Wave Canwffter kit that outper- 
forms the imitations by a long shot. „ 
Engineered for reliable stabilitytand outstanding reception clarity, uninterrupted modulated 




\ 



TOLL FREE 



BETA ELECTRONICS, 1700 E. DESERT INN ROjfi), SUITE 222, LAS VEGAS, NEVADA, 89109 1-800*782-2701 



QTY 


I ^—Tf 1 

DESCRIPTION OF ITEM 


COST 
EACH 


SHIPPING 
EACH 


TOTAL 




PC BOARD, PLANS, PARTS & ENCLOSURE 


$152.99 


$4.95 






PARTS & ENCLOSURE ONLY 


$132.99 


$4.95 






PC BOARD & PLANS ONLY 


$30.00 


$1.50 




GRAND 

W4UP TOTAI 


$ 



ADDRESS, 



CITY/STATE/ZIP. 



PLEASE 
PRINT CLEARLY 

SEND THIS 
ORDER FORM 



QUANTITY DISCOUNTS AVAILABLE 
, ORDER DATE 



Qvisa £]mst. card card no 



MO. DAY VB. 



EXP. DATE. 



FOR IMMEDIATE DELIVER* MONEY ORDERS OR CERTIFIED CHECKS PREFERRED 



PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY 
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rwi 




4Mfc FORMULA INTERNATIONAL INC. 

l--fc>C -^* 12603 Crenshaw Blvd., Hawthorne. CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 



pineapple 

The Alternative! The Compatible! 
The Affordable! 48K Color Computer Kit! 

FEATURES: 

• Fully compatible with Apple® II + + Built in 2-watt amplifier for realistic 

• SingSeboard for easy assembly sound effect with volume control 
+ Popular 6502 MPU for large * 8 on board peripheral connectors 

amount of software for expansion 

• Game paddle connector on both * 14 key numeric key-pad 
sides of case + 5-amp switching power supply 

Easy to assemble! AH components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 



(please add 5% shipping and handling) 



High Quality 16K RAM Card Kit 

(no cable required) 
Same feature as the one we've been selling but without the 
mess of Dip-wire for Apple® &. Pineapple™. $59.95 per kit 



5V<" Flexible Disc Sale 

Why buy other brands when you can buy WABASH discs for 

much less and backed by 1-year factory warranty. 

All discs come with Hub Rings 

M13A411X 5V<" SSDD Soft Sector $2.25 

M43A411X 5W" SSDD 10 Hard Sector $2.25 f 10-99 

M53A411X 554" SSDD 16 Hard Sector $2.25 

M14A411X 5 ■■■'.'■ DSDD Soft Sector $3.65 

F111111X 8" SSSD IBM compatible $2,45 

F131211X 8" SSDD 26 sectors 128 bytes $3.05 J 



At last! Here's the computer case everyone 
has been looking fori 

Ideal for your homebrew 
•AP-II 6502 MPU based computer. 
Made with high impact plastic. 
Color and shape are compatible 
with the standard Apple II 
computers. 

Introductory Offer 
$150.00 ea. 
Keyboard not included see our Ad in this page. 

'AP-II model Is compatible with Apple II but not manufactured by Apple Computers, 
Inc. » Apple or Apple II is a registered trade mark ol Apple Computers. Inc. 




MODEL: AP-II 



6502 MPU Based Computer Motherboard! 
You ask for It, you got it! 

+ 48K on board memory (4116) 

* 12K on board EPROM memory 
(2716or2732) 

* 8 expansion siots for peripheral 
cards 

* Composite-video output 
size: 




14>A" x 8!A" 



$99.95 ea 



16K RAM Card Kit For Your 
Apple® & Pineapple™ Computer 



Kit includes: 

• High Quality P.C. Board • 8 ea. 4116 (200ns) • All the IC's & 
parts • 16-pin Dip wire • Easy to assemble. You can do it in less 
than 30 minutes! $49.95 per kit 




5V4" Disc Drive 100% Apple® & Pineapple™ 

Compatible we did it once, response was great! 

Now we are doing it again, don't miss it! 
$295.00 ea. w/o controller 
$385.00 ea w/controller 




Replacement Keyboard 
For Your Apple® II Computer 

Got a bad Keyboard? Here's the alternative! 

* Full ASCI! code 

* N-key rollover function 

* TTL level output 

* On-Off indicator 
+ Low power consumption 

* With upper/lower case function <gg gc ea 




Switching Power Supply For 
Apple®, AP-II, and Pineapple Computer 

Compact size switching power supply. 



Specification: 

+5Vat 

-5Vat 

+12Vat 

-12V at 

4006A . 



40MA 

3A 

2A 

,5A 

,5A 

$99.00 ea. 



4007A 

5A 

3A 

1A 

1A 




4007A $145.00 ea. 

Size: Width 314", Depth 9%", Height 2W" 

Size and mounting holes will be same as the one used In 



irk ol APPLE COMPUTERS iNC 



Minimum Qfdar no 00 ' Cilit RtttrJanls add 6 s*. 
Smi ran. r- 

ONLY. NO COOl Pilci 



STORE HOURS 



MON FRI - 10-7 
SAT - 10< 
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SURPLUS COMPUTER BARGAINS!!! 

"FROM THE BARGAIN PEOPLE!!" 



SHUGART SA-901 




Plus Stripping 



• Afpoi 1/4 Mb upacily 
•IU compjliUt 
-SdHflUtic int. lot 

.nowr inppty u» 
•^ttilri compk tc 

2/519900 




CENTRONICS 0Lc d 
501 Printers ujP^ 




■ Unused in Dnginjl piadcaqe •? wire serin ifiterfaa 
-ParjIKI Calrwio" uterine -165 BB. 132 ctr!im« 

NEW ONLY 



Plus Packaging 
and Shipping 



$650°° 



Plus Shipping 



MPI/CDC 9404 

JBR-803] 



■Sinfl! siM. single dmly 
• BdlWm) Irofll e/ppfltttt Ic 

tulill DSHD ((ins 
.Iflcrarje dan & sdvmilia 
■MM Huqplcli 



2 /$iggoo 



"SELECTRIC" 745 
1/0 Printers 




• Id line lo tesl 

•Complett »/m 
Uriver input; 

• IIM model 715 1.0 pfiutt 

• Use is j lypemilsr er prml 

ClMn«d S Adjusled 
Full) OpentiDnil . 
Plus Shipping fSSODO Es Pkg.) 



$27900 

$399 00 



WRITE or CALL NOW lor our EXCITING BARGAIN-PACKED PERIPHERALS FLTERIII 



amputer 
roducts & 
iripherals 



WAREHOUSE 19 Giamte SI . Ha.ertiill Mas; 01830 
MAIL ORDERS' Box 204. ttewlon. New Hampshire 03356 

617/372-8637 

Sorry Np Callec. Cilllf t\ 

MuterCvd & V&A Accepted 
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QUALITY 

SERVICE 

AVAILABILITY 



,'»iJFH 



ACTIVE, YOUR 

NUMBER ONE 

CHOICE 



Active Elect r 

one stop 
variet 



TW-MTMMMl 



■iiixwcc«K«»»f: 







Extensive Product Offering 

Semiconductor s. Integrated Circuj... 
siite/ Boards, Microprdi cesser and 
lioctesA 



teira.TOTros, CpnnectprsrSofcfceTsr 

oards, Enclosures, Data and Referenc 



Superior Serv/ce \ \ \ 

.Greatef choice: Easier, faster ordering and more 



reliable deliveries. Active s all NEW comprehensive 
Fall/Winter catalog is now available — \ FREE OF 
CHARGE. Circle Wo. , '3 on free inforrrtation ca\d o 
-wriftrroTP.Q: Box sopo, Westbdro, MASS. or ssi us.fi 

/ Cajil Toll Free 800-343-0874 \ 

/ /MASS. customers call {b\7] 366-0500 
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12" B&W MONITOR 




VIDEO lOObyAMDEK 

FACTORY $ T Q95 

WARRANTY f 3 



for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY $| 



WARRANTY 



69 95 



5Va" Floppy 

DISKETTES 

All Certifieb-1 00* Guaranteed 

BOXoMOO... $ 149°° 

Above with 

Hub Rings $169.00 



FLOPPY DISK DRIVE 



From Fourth Dimension Systems 

with • Track Zero Micro Switch 

• DOS 3.2.1 & DOS 3.3 

• CP/M and PASCAL 

DESIGNED 

FOR YOUR SOD #95 
APPLE'.... 
Controller Card 
for above 



287 s 



$99.00 



COEX 80-FT d p rTn m 4 t r rix 



• Interface with Applet Centronics 
RS-232, IEEE-488 

• 9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing 

• 2K Buffered Memory ^^ 

• 80, 96, 132 Columns, Graphics 
and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEXInterfaceCardtoAPPLE $49.95 



$ 



299. ! 



95 



VISION-80® $9^Q00 

80x24 Video Display Card Lty 

Vista Computer Com parly's new Vision*80 board is a soph isticated 
yet easy to use video display card for the Apple" computer. 



PARALLEL INTERFACE 

EPSON TO APPLE 

New From $y|()g5 CABLE 



COEX 



5 49 s 



INCLUDED 



PROTOTYPING CARDS 



for APPLE. 
forl.B.M... 



$19.95 



EXTENDER CARDS 



for APPLE. 
forl.B.M... 



$16.95 
$19.95 



"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

^£F 1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

Teems of Sale: Cash, Checks, Credit Cards, MO., C.O.D. Calif, residents add 6% sales tax. 
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-p 



CO 
CO 
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CO 

o 

2 

O 
EC 
r- 
O 
LU 
_J 
LU 

6 

< 

IT 




VUi LA.fCA 



G.E. MOV 
Spike Eliminators 

iggjUHj *1 .29 



CABINET 

Bloik Motal 
2</i"X4"X2"rli B r, 
100/ '85,00 



9 

-115V 





1 15 V. BLOCK FANS 

$ 6.95 



3" SO. 

# FAN 31 




ULTRASONIC BUG ELIMINATOR 

K iase circupiry wrm piezo 

AIL COMPQttEN r i -~ 
ELIMINATE COCKROACHES. 
FLEAS. BOGS. 



kit* 14.95 



Dual Computer Chip Sot 

2 CPU 1 MPU Sfsumj 'Dual - 

Clecfc*. ACLU . 

5l2X6BIPolo»R«nS0u..e. 

4 support 

R 29*33 Si Polar Rom 

74LS624 Voir Conr. Ok. 

mil (1)7413(71 

297Q1 94 X H Prom 

MC8601 Monoi rafale, Rolrio.. 

Multlvlbrctor (2) 

CA 33io Quod 30 HA Of AMP. 

oxn CPU 

3041 MPU '9.95 

723 K*g. 

TMS W0I Pfpg. Koyboid Inlorfoc* 



Hypar-Abrunt Dpode ' 



LL£i£L 



o^ioaes 

Above 1 Ghz 



es 



390 



Solder Paste 35 Gtams 

Musl For L.MIM. WbrK 3 -irt i 

L«quia Sower 60 40 Ftw.n Saw 7yfi 

Injection Pack Per Tube 



CONNECTORS 
Ribbon To Edge Card 
IOC 26 Pin ,, . irv* 29 - 95 

IDC50Pin< 3M >' ,0 ° 10/ -34.00 
Headers or Sockets 

IDC 20 PIN TourCbolt. 

IDC 26 PIN 10 fOr 

IDC 34 PIN COO QC 

IDC 50 PIN »«.!« 

Ribbon Cable per ft. 

3-10 Conductor 39e 

14-16 Conductor 49c 

20-25 Conductor 59c 

26-37 Conductor 89e 

40-50 Conductor 99c 
Shielded 50 Conductor '1 .09 



POWER INVERTER 
)2V.t nsv. Tripp Lite 
450 Won *,„_ __ 

89.95 




ITT Powor Supply 

TripUorOuol 
ChokoOt 

+ 11V. 7A 02V7A 

or 14V. 7A. 

And 5V. 10*. 
3300.00 0*18. ToloTypo Co»l 

pxs-rtehXM" *50 95 




4 WATT AMPLIFIER 

I SH 7B00S ND (LM 384)990 



■ LIGHT GUARD ■ 

AUTO LIGHT OFF UNIT 
— ADJUSTABLE DELAY - 

2/12V. 10 AMP 
HELAY TRIGGERED CIRCUITS 

SOLD SEARS $33.95 *5.95 



Voltage Regulators 

■<\ +5V. 7805 
■5v. 79M05 
+ 6V. 7806 
+ 12V. 7812 

S/'S.SO 107*9.95 + isv.7Bi3 




MOTOROLA PIEZO SPEAKERS 

Ullra Sonic Transducers e, /*ip 
KSN1005A 3<A" aW O 73 
RESPONSE « 10*55.00 

IMTOSO.OOQH! t^OO^SO.OQ 



Milton Bradley 
Computer Perfection 

new boards w/ microprocessor 

10/*6.95 99* 



Voltage Regulator 
""^LfflTk Boards 

*KpL* K J"»t iwok up 

<H: XlL--^^° tfdFltlOfTTMt 
11V. . W .,K^l.». » | ,29 

ADJUSTABLE BOARDS 
4.5V. to isv.oc *1 .95 



RFI FILTERS 

2 AMP. HOPKINS 

SF-B5010 3 4 DO 

Dip Tantalum Caps 

63, 10, lo. 1?. 33, 47, & 6 3V.j*v 

22. SB IB 10V /J' 

1 S. 3 3, 4 7, 6 ft lis 10V ^ryt%^ 

15 » 20V. 4±90 

47. .68. 15. 22. 3.3. 4 7. 6 3 a 35V 

22. 68, 1 «. 50V a™) ^ Mia 



Piezo Elements 

Fantastic ** kSR/ 

MuralQ Transducer, 



TRANSFORMERS 

10V./6 A + 4ft V./2.S A. C.T. 
6.7.9, !Ti«ltol.7A, 

£*£i 



DUAL DISPLAYS 
MAN 6710 S 1 ,49 



SEND FOR 
FREE 1983 

CATALOG add 10% lor s^'PP'fg ana handling .„.,, •hipoinojcharg.-MO 

«*"■«« cZocs H.J. Knapp of Florida, lnc\ 

J813) 392-0406 «»° . no 4750 g^ s , N st Petersburg, Florida 33708 



Specialty Chips 

£^H-5 CMOS*** *3.50 

HKS1I0K 4KRA« ^ CO 

iWfr^L-2 UarU JU.9S 

MC 1 03 25P 6u % Crivtr S3 50 

4114 ISNL.'fl.SORAMUK 

MM17M l 3.95Epro-i, 
JlltVHMNS. a. ;l lS.S0Hom 
CPUM.9S 
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12VDC DIGITAL CAR CLOCK AND RALLY TIMER 



( I«TJ[t ThO l(Ft*'l* CtK«i «* Cr«t 

LMK ThE UF [llFLJT It rirj| UTiuiRJ 

TIM iSC H»[. ill i.'ij" TiLL fHiriJcTEftj 
HICh eoiii-ivijc ajtFLiTi. ThE «{]TlB" 

: iflli fcrIlai;* im *r*i3>.-f* *n@ iu-t 
H4U :i1H.it ilipu: -1 [ rn kli.t 

TRIF ri"£l, L*ir,Lf K>l» S.l[t TpW 
tLCCF: l('i LU iJV*fl'f ERiTltiL »l"t 

UK, Clocl 4Lto mini! |hr.CHT-ciH 
lM|1CH, »gr{j«j.i i; eiPtH ILllMIM 

Will. ItrtlTtflP. U tiff iw Cft"*4.*r lift, 

Bh.1 l» „ ? J/J- n ^ 1rt i* 4 |„| gw „ 

WE -JVF **I 4-EB iht, OtUINlLLY lEt-C 
f«H fTI^T^ HI Ht CKM'T Hill THK (im 
13 nr >PE MLLr'M t-[- . - T>ri|i: LEW 
H:1I^ DrE*hTLt a-, 1?JE^ 



ri:r 


Mi 


^liHifr'jjijI 3 





$8& 



C47S7 $12.95 



FRONT 0EIEL 1 flLfTTON = 

l"\«IM H-JitK rHOI,T irjiL ^ITri 
■I- II," I- IE0 FIL'H '1: C.MI0>v 
FttTIfi klTTCHl FOR tlESK 



c*aii ts.fio 



24 HOUR UNIT 

tllCT |i-«I RALLY TUCK MhO 
CLdcI it IfBVt EJtCEKT J !■* 
II a;1FL«l'ED 1h ?L i.Cj* 
FH)»!i"ir 4 H*»-t MILL FtW TtlE 
^JLL- Tl'RlH PERFECT Pfltl CiLL 
lETTEK IWHWUI TlHEP 4HD 
TX ?1 10LR1 CLCCi ' PERTCS1 
J-*-t 1 7 1 £n T5 TFJEIfl llRTIBRlk 

C4A34 $ l£.es 



QPrtN ai'jw hrck 



d©©©ccce©ee«eeee©eeeeeee« 



C344I ad.'ll.ao 



PHOTOf LAth CA,f 
1E.DWFTJ Jjrjv 

I o 



C4S34I tl.OO 



ctDBai »Cn 



C44ift *» 



ca#ai j.i i.oo 



1000V ZAUP HECT 



C4441 a /| 1,09 



C4411 i.'(Z.rjD 



KCCIIH.AH NCON9 
C4&2IT a/ltJbO 



MOHSESHCIE 
FLASH TUBE 



C47S2 *2^S 



C44T* 5 .'J 1.00 



me to v*rrCH 



cm 40 s/*ijj(j 



C30ii r..(i.cD 



caou i/ti.oo 



^^ 



C9»l a.'n.oa 



ttV-ITATlUtO 

ClBftB T94 



L10 UTCi KITt 



C2TOT 12.11 



« g 



5©e©e©c*©©ee©*eeeee*e< 



CHANEY 



CO EfQM JMiB 

OrHVEH COLCrflACrODO?!? 

301 /Bl iJfirj 



M.mmiini ACJOfiif. SO 00 



' im {Atitof g* u-nnji## j hrru 




ETCO ELECTRONICS 

DEPT. 582 

Mailing List Control Center 

Box 840 

Champiain, N.Y. 12919 

I Enclose (cash OK); 




Please rush postpaid 

D 



S1 for 1 year subscription to the world 
famous ETCO catalog. 
ti Canadian & Foreign 1 year subscrip- 
tion to the ETCO catalog. 
304 page handbook "BUILD VOUR 
OWN EARTH STATION". (TAD25) $10.00 
360 page MASTER HANDBOOK OF 

TELEPHONES. (TA0D1) J11.0II 

FREE - sample copy of the bargain pac- 
ked ETCO catalog. 
Name 



|LJ 

■ □ 
ID 
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_ Address 

I City 

I Slate 
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.Zip. 




ELECTRONICS CO..INC. 

FREE 

CATALOG 

32 pages with 47 exciting, 
low cost electronic projects! 

at your local 
electronics store 

CALL for store iwirttt you 

1-800-453-1708 



these electronic kits in 

Kit Centers throughout the 

U.S.A. 




Also available 

PPG's Basic 
Electronics Course 



NEW 

from PPG Electronics 

BODY 
BLINKER 

available NOWI 

for only 

$5.95 



Allow 2 weeks for delivery of your FREE 
1382-83 PPG CATALOG. 

PPG ELECTRONICS CO., INC. 

791 Red Rock Road, St. George, UT 84770 
1-801-628-3627 
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(602) 266-9758 (602) 234-3026 




' - Surplus O 
Electronic Parts 
683 5 IM- 16th Stra-rt • Phoenix, AZ 85016 

The Most Unbelievable Electrolytic Sale In The USA! 

RADIAL 



33/8.3 

100/6,3 

720/6.3 

470/6.3 

220/10 

1 000/1 e 

2200 16 

47/36 

220/36 

3300/35 

1G/50 

22/50 

47/50 

100/60 

160/60 

220/50 

10/75 

47/100 

1500/100 

2.2/150 

3:3/150 

47/200 

1/250 

2.2/260 

1/250 

150/360 

1/500 



12/1.00 

10/1 00 

20/1.00* 

10/1.00 

15/1.00 

10/1.00' 

8/1.00* 

12/1.00 

10/1.00 

I.OOeach 
20/1.00" 
20/1.00- 
20/1.00* 

10/1.00 

8/1.00 
8/1.00 
12/1.00 
5/1.00' 
2/1.00* 
12/1.00 
12/1.00 
5/1.00 
15/1.00 
12/1.00 
15/1. 00 
Z/1.00* 
12/1.00 



1000/10 

10/16 

♦7/16 

220/16 

470/16 

47 /2S 

1/100 

47/100 

100/100 

4.7/160 

10/160 

22/160 

4.7/250 

10/250 

22/250 

1/350 

3 3/350 



1 2/1 00 

30/1.00* 

30/1.00' 

25/1.00" 

20/1.00* 

20/1.00* 

15/1 CO 

5/1.00 

4/1 .00 

10/1.00 
io/i oo 
lo/i.oo 
10/ico 

8/1.00 
5/1,00 
8/1.00 

6/1 00 



BE- POLAR 

100/10 10/100 

4/50 10/1.00 

10/50 10/ 1.00 

4.7/75 4/1.00 

1 0/75 4/ 1 .00 

Carbide Drill 6ils '1 .00 ea, 
(various sices lo H") 



■ Yes All Prices Are Correct! • $10.00 Minimum Order on 
All Above Capacitor" * Some Quantity Pricing Available ■ 

MORE Si .OO SPECIALS 



1N4001 15/'1.00 

2N3905 6/'1,0O 

2SC828 6/"1 .00 

2SC644 S/'I.OO 

SPS7390/ECG123P 

S/'I.OO 
MINI DP. D.T. Slide 4/"1 
D P D.T. Hocker Sw 
4A. 120 VAC 3/'1.00 

1N4162 2S/"1.00 

Simitar 10 INS I* 

4 Pos DIP swiich 3/"1.00 

1N523S 20 /'1. 00 

9 V. ZEN EH 



2N6065 "1.00 

Pwr Darlington T03 
7 Seg. LED Readout. 

HP 6062-765O 

6/"1.00 

Horz P C. Trimpot5, 2500. 

50on.5kn, ion 4/'i 

MC3420P '1 00 

SN75150 *1.00 

LEDs B/'I.OO 

Transformer "1,00 

12VC.T. 250MA 

7805 2/"1 .00 

7812 Z/'I.OO 




: -*ACU-1 75-306*11 
UHF - VHF Splitter/ Joiner 

** S2.95 



85C 



A.B. Coaxial Switch 

S2.49 -*- 




CM1 3D0-75O 
S1.25 — ] 

J- Position Coaxial 

Push-Button Switch 

$4.95 



FLASHER KIT 95C 

(1)LM3909 (l)LEO (1)100^FCap 
12 Application Schematics 



12V 6 A.H. Rechargeable 

GEL CELL BATTERY 

$9.95 





25 W. Welle r Type Iron 
SPECIAL $8.95 



35 W. Solder Iran . . . (4.95 



ITEMS MC, VISA, COD V1AUPS MHP 
(Plus Shipping/Handling) aT^^H 
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P«»«. Ml (h« EXTIU &*,ilE TV -JJIDHNtr a fUKflaWfO 

CHANNELS W J«tf UUP &M. 

EllPiirj;»j tin mm! tor panlu^ « laaa»g. Thli ala&la and 



U H .«^^knMMKt 
|^< a, ]a» Ma »a- ,* f | 



Tna :„i*r 
at cm 

l 1 .^ r; 



ifMh pacsram torn par tear rv mvAv raqi/>»3 te4 icandafa 
»ra>a an aw"aa< of TV artCIHJHF. MUa 



HOW AVAILABLE 
NEW TUNEABLE DELUXE MODEL CVU-tOOO 



s 34.95„ 



WINEOAHD 

75 OHM UHf nil fcHTEMHAS 




WAaHtu u . u wmui 

•8.95 1. 

40a MM 

•6,95 k. "M.»S - 



Bflinrj NEW UHF 
VABACTOB TUHEBL 



Sartjo JSSS. Mlnuml 

«5 MH= CHOKl 4S MH , 

Output '24.95". Output 

Car* tar Guanalry prat: 



VtHXX CABINET 
Porxjlvr speaka,- eabkwftj (or 
moao larnwja horrw braaf TV 
clfeiriu SPHkin Incjudad. 



7V wkMxvVi" 1*5 h* ST 
dMp. FVamwab* 1JS" thick. 



i 



2 HIHtl 



1 10,95— 
■8.95 .. 



POWER TRANSFORMER 
UV CT, *C0 roA. 
U*dt in LI.5_A. 




10-4* *2-75«*. »«n 



3- POSITION COAXIAL 

PUSH-BUTTON SWITCH 

FttTV4*A»»H 



joiiii rSntytm «*i-Lil (»>■ •! if. 

P : i f|-.i..-.-i. P'Jtr- butwn a-¥jlUh*t 

1ft ;«j iTM>j«,t*|L r-^ubogiji ic* nuih 
wall moj-il -no. 3 "S~i*fn i*H*tsr( 




p*|.|rw SL»: WHIT X HI-*! 



SwttJ tVsw =6.95, 



UHF 
TUNERS 

Tum Ms-IB 
-VS MM r OulpUl 



HrM* 






AC UHE C0«K 



laguigi nklm \ ■( ™ 
11. I^ng c i >: If 
Pr*i1MpptKj ind tlnnvd «hI 
k i onj i n -.:_! ;aiic t 



b SpKlil Purchiifl 

MV-21D9 

DtrfTi 

JC'/o 
TQ-Up JB->*. 



a :> racial njrc 

// WpfTn— f 



3% MICA CAPS 5% 

It*]. .Jis K. -l«(a1..H4HL 

43t-F M*«l IJ0Op'..r»I»i 
HOjjf »H XOOfX . Ultt, 

Caaa' JW Q lH a H H j Xa aTataaa -atal 



y 


) 


MICROWAVE 
PARTS 


























CMIPCAP* 


00 


MM » 

JO 



- 5" 

DELUXE 

JPE1KEJ 

Hanblai up to 

15 wttti. 4 oruna. 

3 *L car jink: Magi* 

•1.89 a. 
rnw -1.49.. 



■TTTtTTr 1 



NE<344M 

u&i»o 

HC-tMB 
MC-1W 

wciitu 

kK-UT** 

UCalatU 

UC-14HH 
LM-1K0 

LM 1*** 

LM ZK/i 
LHaTU 

1U-7I13 
LU-7t19 
LHVmi 
■ ••*::* 



2 Wall 1 Audw r*Mtf Amp 
Uhv VdIUqi Audd Arm? 

Otfjiiiu mm L«lvKi low 
Ph*™ LdcIw] LMO 
V^taAjiv 

VlthKlMKtV 
VkaiA II Arnp. 
VKJato II r-unp 
'.vj*ji' *t- AC::'. 
Au*o ir Amp 



DuUCt-^p Op And 



V»« H'XMl.pe' 

LMAl rTJLTAafc K(tAAT«U 

JWfll»**|tn*'rtnLltatJ. 

I Veil ff-nitt v',ii ntj 
12 Vttl Poaiblva Volt Fto-fl. 
JSVOII PwiSi«VolL Fkg 
l»V«[P«lll**VrSlt. Rajfl 
24 Volt PHIttvn Volt. PttO, 



Hidtn LfJd CjpJ -«1»^- 

lOrTiFdaaHV t-M I25n 

12H<TtM* ■flci 
i --ildaJS-p I'll JJiM. 

ller-moi* .»■■» 

*M.-nr<i*jMv 1-11 Jin. 

12 or m*™ 4tM 

T*r».rTHfJ*55V : 1 ■ 11 JBw 



Axil) Lil>i Dap: ^^ 

'.tXB rl.1 fJ56V . I H i*n 
12WI1W* TSJ *4 

23«iv)i|Lt9BV 1-11 inm. 

latc-anonr 1 ltkM 
W9 f.iu iJaBV .,.>«■ 1 1 1 H 14 

1ST Carre** I7|m 
10OV 1 1 H% "CtrMtH FHWl «jt*ajr 



airrJ 



u 



m 



This box in nvw ■ i'.'j' H - 
■sVi"D nvith ti r*itnoir*tii* 
a>iufni™jm •J-itiJi.wd cIhuJi 
lVW-SWH ■fi ,c DilllH(L 

5 12,50 m 

*z.-c. !a J '10.9Si B . 



** 



WINEGAAQ 

DELUXE 
.^ r^ A-ft 

SWITCH 

Fbf 
CATV HATV ■ VCR 

75 Ohm ■ 90 db I a-e.iair.lof, 

wft.vt TftMLiu '6.95<i 



UHF - VHF - FM 
SPUTTEB 




HF3TV 
Lew LQH 3.1H ti b. Lew VSWn 

1* j a,49 

km, p *1 .as m 



POPULAR 
MISCELLANEOUS PADTS 

ruffli Dlod«i 

151** «1^ 

tOOiof MB 

■.* -.->,■ 'mj.-: LM r.j l:\z 



112 a 



13-Jp a .» 

Te**«t'T3Q.1aJ ., At 

»'Up ,29, 

T«OM»-T37-2 Jft 

»-Up 23 



rfK 



ORDER MOW 

TOU FRES 

Vfc ^ — J 600-854-4655 

OUTSIOE CALIFORHLA 

714-63S-5090 

|K$ID£ CALtFORHIA 

HAIL OflDEFIS WELCOME 



~ 



R.F. 
ELECTRONICS 

10S6 N. STATE COLLEGE BLVD., DEPT. F 
ANAHEIM, CALIFORNIA 93806 



PEBSOKAL CHECKS HELD FOB CLEARANCE 
INCLUDE POSTAGE — SHIPPED SAME DAY RECEIVED 






NO MINIMUM QBOEB 
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Graymark Electronic Kits 

Quality Products for 18 Years 

TV Sound Enhancer 

"Stereo-like" sound from your TV, Hooks up 
between TV earphone jack and your stereo 
system. Includes all necessary parts, inter- 
connecting cables, PCB, and instructions. 

Order Model 1 50C Only $10.90 each 



Electronic Whooper Siren 



rfC 



Powerful wailing sound from dual 
oscillator circuit. Use with any alarm 
circuit. Battery operated. PCB, instruc- 
tions, and all parts included. 



Order Model HOC 



Only $7.70 each 



Color Organ Control 



— R 3 channels total 600w of pulsing 
r iWi^ lights with no direct connection to 
M sound source. Separate control for 
each channel. AC operated. Parts, 
PCB, instructions all included. 



Order Model 1S2C 



Only $15.90 each 




TV Scrambler 



4fc^ 



Jam the picture on your TV set. 
Tunable to all VHF stations. 30 foot 
range, battery operated. Comes 
complete with parts, instructions, and 
PCB. 



Order Model 11 8C 



Only $3.90 each 



Complex Sound Generator 



m 



« Create sounds of phasor guns, sirens, 
train, prop plane, space ship, and 
more. Battery operated. Comes com- 
plete with parts, PCS, Instructions. 



Order Model 1 42C 



Only $14.30 each 



MC & VISA orders only call Toll Free 



800-854-7393 



CA residents add sales tax ■ We pay shipping on orders 
Over S25.00, otherwise add SZ.50. Sorry no COD. 

Graymark 



(In CA 714-540-5480) 



Send $1.00 for Catalog [over 60 Kits] 
(Refundable with 1st Order) 



Box 17359 ■ Irvine, CA 92713 
SATISFACTION GUARANTEED 



> 

-rj 
jD 



CD 
CO 
CO 



171 



POPULAR CHIPS 



LM301 
LM 360 
LM 386 
NE 564 
LM565 
MC 1330 
MC1350 
MC 135S 
MC 1458 
MC 1496 
LM 1889 
7808 
7812 
7815 
7818 
MV2109 
2N2222A 



1.00 

1.25 

.79 

2.50 

.89 

1.10 

1.00 

1.10 

.49 

1.50 

1.85 

.75 

.75 

.75 

.75 

.69 

.30 



CHOKES 

,33 Li'i 33 uh 

.47 uh 100 uh 

15 uh 10 mh 

18 uh 69e each 



n 



VARI CAPS 
10- 60 pi 69Ceach 
30-90 pf 69Ceach 




MITSUMI 

UES A55F 

VARACTOR TUNER 

CHAN. 14-83 

300 ohm INPUT $17.95 



ASTEC MODULATOR 

MINI VIDEO MODULATOR 

FOR USE WITH 

COMPUTEA-ViDEO 

GAMES. 

WITH SPECS. S8.95 



GENERAL INST. UHF 
TUNER MECHANICAL 12 
VDC 14-83 DETENT 
TUNING $4.95 



1$ 



3/8" SO, TRIM POTS 

TOP ADJUST 

1K 10K 

5K 20K 794 bh. 



PANEL MT. 10 TURN 

500 10K 

IK 20K $5.95 ea. 



UHF AMP KIT 

25 db gain 
$9.95 



ADJ. COIL 
pri - .44 uh CT 

sec - .33 uh 
3/16" form 994 



NETWORK SALES, INC. 

2343 W. BELMONT AVE. 

CHICAGO, IL. 60618 

312-248-3202 



TERMS: Vila. M.C., Check. 

Money Order or COO (add 
100). Mln. Order I10.0O. Add 
£2.50 S&H lor USA [II. add 7'. 
Tax. Mall Order Only. Phone 

Order* Welcome. 
WRITE FOR OUR MONTHLY 
UN-ADVERTISED SPECIALS 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 



yc/c 



P.O. Box 443DC 
Santa Clara, CA 95054 



f ELECTRONICS 



J n Wan i 

T4LS00* 

NJHI 
f4LSW»i 

mam 

ruin 
r«iiM 
r4tsitn 

>j;^:n 

ivom 

TtLUM 

?j,l5?4*i 
T4LS7SK 
7JLMW 
T4L54J* 
'nSlrE-H 
?4LS.i0Jt| 
.'«■:■ iMi 
74LSl1Jh: 

ruuHM 

:.: ■■ 

^iLSlSTN 
'iLD'tJ-N 

■j, I:. 1 -::--. 

?*L5IT4* 

msn-tii 
tjjlsxfh 



'Will calls: 2322 Walsh Ave. 
(403) 968-1640 

Same diy inlpmenl. First line parts only, factory tested. Guaranteed 

money back. Quality IC's and other components at lactory prices. 

INTEGRATED CIRCUITS P h <"ie orders only (800) 538-8196 



NDLKManrnAM 

M ZlQl-r. UK 

?1 JlflM I! 

!S 2102*14 1 E 

7S ZlOMN-21 I K 

H Z1MM 4 K 

25 il3 7 Di 2 T! 

.41 2111-1 :k 

« finr 

?s 1114 

15 JlULJO&v 

35 21HLt50rt 

25 * i i & :-:.:«■: 

55 n\4ME2M«i ■:*<! 

15 MM52EG 3 DD 

Jh MU5371 

» MMV3K 

w mcL 

ti *:*:o* 

« H3U 

*D HID 

JE. -lid 

<5 TMUTDtt 



j "j 



725 



■ ■',', 



II 50 



ptc: 
■a 



■. ■ ■ 

tail- 

Kit 

l»1 
«») 



3» 

t tc 

1l» 

2: K 



7 W 
(H 

l» 



h4?S:2f 

NJJS'l? 
pitJi?7 

W*1 



5 75 ™ 



KUCUTS 
bhtaThi lawFnlk 
W Ml 11* 



wmxi LSI 

MWT1T4 

DUW 

IXJWIHJWII 

H W JIT (ft7Jr ?I* 

IS it 21 4fl fUHJisj 
II » » U FN03U 
M M 40 43 FhDWaid' 

wHinurLEini} piowjuo 



4} HLK11I 



I1M 



'- COJA 

im sj.h 

'JJ tU2 

Lj |g| 



14 M 

ITS 

IU 



Licicai CMOS and 74DD 
comp.tlB lines in tldek. 
Send lor catalog. 
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INTRODUCING ABRAND NEW MICROCOMPUTER 

VENTURE is a sinjle SmMlFHi'tJf'f? 
board computer that is an HHHBM| 



il.-.-. .■■■i-ijil M 



1 ■ 



14 31|1I URt 3 95 
(IJJUhi 315 

Tl'tiMHj 334 






Modem Kit S60.00 

State Pi the art, orig , answer No tuning nec- 
essary. 103 compatible 300 baud. Inexpensive 

acoustic coupler plans included. Bd. Only 
S17.00. Article in June '81 Radio Electronics. 

Z8D Microcomputer Kit $69.00 

15 bit UG , 2 MHz clock. 2K RAM . ROM Bread- 
board space. Excellent lor conlrol Bare Board 
$28.50. Full Kit 179. DD. Monitor S20.00. Power 
Supply Kit S35.00. Tiny Basic SM.00 



MONTHLY SPECIALS 



2114 
2114L3 
2764 
280 DMA 

riPD765 
LM317K 



8/S13.95 
B(S14.95 
S14 50 
S9.95 
S34.95 
$ 1.50 



2732-2 

4164-150 

1771 

1791 

1793 

2532 



S10 95 
6.75 
15.95 
24.95 
26.95 
6.50 



60 Hz Crystal Time Base Kit $4.40 



adventure for the hobbyist 
It is a teaming training 
computer as well as just 
plain fun lor anyone who 
warns to get into a state-of- 
the-art computer at rea- 
sonable cost. 

VENTURE comes In kit 
form or lully assembled and 
tested. You can get it in its minimum configu- 
ration for as little as $195.00 or take it all the 
way to (loopy disks and voice. It can be ex- 
panded as e kit or fully assembled, at your own 
pace and cbo ice. 

VENTURE is a 16' by 2CT main board with 
separate ASCII and HEX keyboards It runs 
last, almost 4 MHz and has the capability of 
putting 1 5 megabytes of RAM and ROM on 
the board along with a variety of inexpensive 
options 

On Board Options 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
ports, parallel p o rl s ; 4 vi d eo opt ions inc! . co lor. 




52K RAM. Volrai voice 

synthesizer, sound janer- 
ator, EPR0M; Full Basic, 
disassembler, editor, as- 
sembler; metal cabinet 
additional power supply. 
ASCII keyboard real time 
clock calendar. 
Elpinsion Options 
floppy Disc, EPR0M Pro- 
grammer, light pen, uni- 
versal use r p ro g ram m a bfe m usic , soundboard 
high resolution color grayscale pixel mapped 
video board . General Pur pose Instrument Bus. 
6065 co-processor board 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K ol RAM. 
1K of scratchpad, 2K monitor, 1861 video 
graphics, cassette interface and separate HEX 
keyboard with LED displays lor address and 
output. Power supply is included along with 2 
game cassettes. The main board is 16" k 20" 
and includes space lor all of the previously 
discussedon-boardoptions.Fullon-boardex- 
pansion can be completed for under 5 1 000 00 
Call for further details, option prices etc. 



RCA Cosmac 1802 Super Elf 

The Super Ell is a tremendous value as it com- 
binesvideo.digitaldispEays.LEDdisplays.and 
music, all on a single board for $106 95 
The Super Elf expansion capability is virtually 
unlimited and you can do il inexpensively one 
step at a lime. Expansion includes cassette 
interlace, additional memory, color video, Basic. 
ASCII keyboard, printer, floppy. S-100 bus. 
RS232,etc. 

The Super Elf comes complete with power sup- 
ply and detailed 127 page instruction manual 
which includes over 40 pages of software, in- 



Computer Kit $106.95 

eluding a series of lessons to help get you 
started and a music program and graphics tar- 
get game. Many schools and universities are 
using the Super Elf as a course ol study OEM's 

use it lor training and R&D. A monthly newslet- 
ter. Questdata is devoted exclusively to soil- 
ware for the Super Elf and there are many 
sollware books available at low cost. 
Free 14 Page Brochure 
Send or call for a free brochure on all details 
and pricing of the Super Elf and its expansion. 
"Eat * Run" cassette $14.95 



Z80 Micro Prole ssor S135.00 

Single board computer. Learning, teaching, pro- 1 
lotyping 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19,00 All fully 
assembled. 



Elf II Adapter Kit $24.95 



UHF Preamplifier Kit $34.95 

$2.00 shipping. Improves uhf reception dra- 
matically. 25 db gain assem. version $57.50- 
Artlcles Radio Elect. Mar, May, 1981 



tr 
< 

172 



TERMS: $5.00 mm. order U.S. Funds. Calif residents add 6% tax. 

$10 00 mm VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 



Prices 
subject 

to change 



FREE: Send for your copy of our 1982 

QUEST CATALOG. Include 88c stamp. 



CIRCLE 76 ON FREE INFORMATION CARD 



DO IxOtU Computer 




Products, 



VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT' 



EPROMS 



1702 (Ins) 3.00 

2708 (45ns 2.99 

2716 (5v 450ns 3,49 

2716-1 (5v 350ns 7.85 

2532 (5v 450ns 7.85 

2732 (5v 450ns) 6.49 

2764 (5v 450ns) Call 

DYNAMIC RAMS 

4027 (250ns) 2.00 

4116 (2O0ns) 1.25 

4116 150ns) 1.75 

4164 (2O0ns) Call 



STATIC RAMS 



2101 

21L02 

2111 

2114 

2114L-3 

2114L-2 

TMM2016 

TMM2016 

TMM2016 

HM6116 

HM6116 

HM6116 



(450ns) 

(250 ns LP) 

(450ns 

(450ns 

(300 ns LP) 

[200ns LP) 

(200ns 

150ns 

(lOOnsJ 

200ns 

150ns 

120ns 



1,85 
1.55 
2.49 
1.75 
1.85 
1.95 
5.49 
6.49 
7.49 
Call 
Call 
Call 



LP = Low Power 



3250 KELLER STREET, #9 



8000 



1035 

5039 

I080A 

3085A 

!088 

1155 

1156 

11B5 

S741 

i748 

S755 

1202 

1205 

1212 

1214 

1216 

1224 

1226 

1228 

1237 

1238 



6,95 

7,59 

3.90 

7.95 

34.95 

7. 76 

8.75 

29.00 

39.00 

14.95 

29.95 

27.95 

3.45 

1.80 

3,75 

1.75 

2.45 

1.80 

4.50 

19.00 

4.7S 



8239 

8243 

8250 

8251 

8253 

8253-5 

8255 

8255-5 

8257 

8259 

8272 

8275 

8279 

8279-5 

8282 

8283 

8234 

8286 

8287 

8288 

8289 



4.75 

4.75 

14.90 

4.50 

8.75 

9.75 

4.50 

5.20 

8.50 

6.85 

39.00 

29.00 

9.25 

9.95 

6.50 

6.50 

5.50 

6.50 

6.50 

25.00 

49.00 



SANTA CLARA, CA 95050 



16K APPLE 
RAM CARD 

Upgrade your 48K Apple II 
to Ml 64K 

BARE BOARD 14.00 

KIT 39.90 

ASSEMBLED & TESTED 45.00 



LEDS 



Jumbo Red 
Jumbo Green 

Jumbo Yellow 



lo/i. oo 

6/1.00 
6/1.00 



CONNECTORS 



RS 232 
RS 232 
RS 232 



Male 

Female 
Hood 



3.O0 
3.50 
1.20 



74LSO0 SERIES 



74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS10 

74 LSI 1 

74 LSI 2 

74 LSI 3 

74LS14 

74 LSI 5 

74LS2Q 

74LS21 

74LS22 

74LS26 

74LS27 

74LS2B 

74LS30 

74 LS3 2 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74 LS55 

74LS63 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS36 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 



.24 
.24 
.24 
.24 
.24 
.24 
.24 
.24 
.30 
.30 
.40 
.89 
.30 
.24 
.30 
.24 
.30 
.24 
.30 
.24 
.36 
.55 
.55 
.35 
.30 
.49 
.75 
.75 
.75 
.30 
.35 
.35 
1.20 
.39 
.44 
.49 
.39 
.49 
.75 
.95 
.39 
.65 
.79 
.65 
.59 
.79 
.79 
.39 
.39 
.39 
.39 
.49 
.45 



74L5123 
74 LSI 24 
74LS125 
74LS126 
74LS132 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74 LSI 56 
74LS157 
74 LSI 58 
74 LSI 60 
74LS161 
74 LSI 6 2 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74 LSI 90 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74L5247 
74LS248 
74LS249 
74LS251 



.95 

2.90 

.95 

.79 

.75 

.49 

.95 

,75 

.75 

1.10 

2.20 

1.20 

.75 

.75 

1.75 

.89 

.89 

.75 

.75 

.95 

.95 

.95 

.95 

.95 

.95 

1.95 

1.69 

1.69 

1.69 

.75 

.89 

.89 

1.99 

9.50 

.89 

.89 

.89 

.89 

.89 

.89 

.79 

.79 

1.10 

.95 

.95 

1.79 

1.79 

.95 

1.89 

.79 

1.20 

.89 

1.25 



74LS253 


.80 


74LS257 


.80 


74LS258 


.80 


74LS259 


2.80 


74LS260 


.60 


74LS266 


.49 


74LS273 


1.60 


74LS275 


3.25 


74LS279 


.49 


74LS280 


1.95 


74LS283 


.95 


74LS290 


1.20 


74LS293 


1.79 


74LS295 


.99 


74LS298 


.99 


74LS324 


1.75 


74LS352 


1.49 


74LS353 


1.49 


74LS363 


1.49 


74 LS364 


1.95 


74LS365 


.89 


74LS366 


.89 


74LS367 


.69 


74LS368 


.69 


74LS373 


.99 


74LS374 


1.69 


74LS377 


1.40 


74LS378 


1.15 


74 LS379 


1.35 


74LS385 


1.89 


74LS386 


.59 


74LS390 


1.79 


74LS393 


1.79 


74LS395 


1.59 


74LS399 


1.59 


74LS424 


2.89 


74LS447 


.75 


74LS490 


1.89 


74LS668 


1.65 


74LS669 


1.85 


74LS670 


2.10 


74LS674 


9.50 


74LS682 


2.99 


74LS683 


2.39 


74LS684 


2.39 


74LS685 


2.39 


74LS688 


2.39 


74LS689 


2.39 


81LS95 


1.65 


81 LS96 


1.65 


81LS97 


1.65 


81LS98 


1.65 



Z80 

280 A CPU 4.95 
Z80 A PIO 4.95 
280 A CTC 6.95 

Call for Complete List 



MICROPROCESSOR 

REAL-TIME CLOCK 

MSM 5832 

6.90 



WE WILL BEAT 

ANY COMPETITOR'S 

PRICES! 

Call before you buy 



6500 



6502 


5.49 


6502A 


9,45 


6504 


6.90 


6505 


7,65 


6507 


9.90 


6520 


4.35 


6522 


7.95 


6532 


9.95 


6551 


11.75 



UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200ns 
8/10.00 





CRYSTALS 




32,768 KHZ 


1.90 


5.185 


3.90 


1.0 MHZ 


4.50 


5.7143 


3.90 


1.8432 


4.50 


6.5536 


3.90 


2.0 


3.90 


8.0 


3.00 


2.097152 


3.90 


10.0 


3.00 


2.4576 


3.90 


14.31818 


3.90 


3.2768 


3.90 


18.0 


3.00 


3.579545 


3.00 


18.432 


3.00 


4.0 


3.00 


20,0 


3.00 


5.0 


3.00 


22.1184 


3.00 


5.063S 


3.90 


32.0 


3.90 



Disc Controller 



1771 
1791 
1793 
1795 
1797 



16.00 
27.95 
29.95 
49.95 
49.95 



I nterf ace 



8T26 

8T28 

8T95 

8T96 

8T97 

8T98 

DM8131 

DS8836 



1.65 

1.95 

.95 

.95 

.95 

.95 

2.90 

1.25 



ORDER TOLL FREE 

(BOO) 538-8800 
(800) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



tC Sockets ST W/W 



8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 

24 PIN 

25 PIN 
40 PIN 



.10 
.12 
.15 
.20 
.25 
.25 
.25 
.35 
.40 



.49 

.50 

.57 

.85 

.99 

1.30 

1.40 

1.50 

1.80 



ST ■ Soldertall 
W/W = Wire wrap 



CMOS 



4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 



.25 

.30 
.30 
.90 
.25 
.90 
.45 
.45 
.30 
.30 
.45 
.90 
.90 
.45 



LINEAR 



LM301 

LM308 

LM309K 

LM311 

LM317T 

LM317K 

LM318 

LM323K 

LM324 

LM337K 

LM339 

LM377 

LM380 

LM386 

LM555 

LM556 

LM565 

LM566 

LM567 

LM723 

LM733 



.32 

.75 

1.25 

.64 

1.65 

1.70 

1.49 

3.75 

.59 

3.90 

.79 

2.25 

1.25 

1.00 

.38 

.65 

.95 

1.45 

.99 

.49 

.95 



LM741 

LM747 

LM748 

LM1310 

MC1330 

MC1350 

MC1358 

LM1414 

LM1458 

LM1488 

LM1489 

LM1800 

LM18B9 

LM3900 

LM3909 

LM3914 

LM3915 

LM3916 

75451 

75452 

75453 



.29 

.75 

.49 

2.45 

1.69 

1.25 

1.69 

1.49 

.55 

.95 

.95 

2.45 

2.45 

.59 

.95 

3.70 

3,70 

3.70 

,35 

.35 

.35 



4017 


1.15 


4082 


.30 


4018 


.90 


4085 


.90 


4019 


.45 


4086 


.90 


4020 


.90 


4093 


.90 


4021 


.90 


4098 


2.49 


4022 


1.10 


4099 


1.90 


4023 


.35 


4502 


.90 


4024 


.75 


4503 


.60 


4025 


.35 


4508 


1.90 


4026 


1.60 


4510 


.90 


4027 


.60 


4511 


.90 


4028 


.75 


4512 


.90 


4029 


.90 


4514 


1.20 


4030 


.45 


4515 


2,20 


4034 


2.90 


4516 


1.50 


4035 


.85 


4518 


1.20 


4040 


.90 


4519 


1.20 


4041 


1.20 


4520 


1.20 


4042 


.75 


4522 


1.20 


4043 


.75 


4526 


1.20 


4044 


.75 


4527 


1.90 


4046 


.90 


4528 


1.20 


4047 


.90 


4531 


.90 


4049 


.50 


4532 


1.90 


4050 


.50 


4538 


1.90 


4015 


.90 


4539 


1.90 


4053 


.90 


4543 


2.70 


4060 


1.39 


4555 


.90 


4066 


.75 


4556 


.90 


4068 


.39 


4581 


1.90 


4069 


.30 


4582 


1.90 


4070 


.35 


4584 


.90 


4071 


.30 


4585 


.90 


4072 


.30 






4073 


.30 


80C07 


.90 


4075 


.30 


80C95 


.90 


4076 


.90 


80C96 


.90 


4078 


.30 


80C97 


.90 


4081 


.30 


80C98 


1.15 



S\J f\\JL\4 Computer Products, Inc. 

3250 Keller Street, #9 

Santa Clara, CA 95050 

(800) 538-8800 

Local Calif. Residents (408) 988-0697 



STORE HOURS: 

MON-FRI 8:30 A.M. -6:00 P.M. 

SAT 10:O0 A.M. -3:00 P.M. 



BANKAMtRbCARO 



i master charge i 



TERMS: For shipping include $2.00 for UPS 
Ground. $3.00 for UPS Blue Label Air. SI 0.00 
minimum order. Bay Area residents add 6Vi% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 



CIRCLE 70 ON FREE INFORMATION CARD 



MICROPROCESSOR COMPONENTS l#| Digitaiker- 



DT1050 — Appricilloni: TMchLng aids, 
flppllnnc**, clocks, automotive), tilvcornmunlca^ 

lions, language translations, olc. 
Tho OT10SO 1 1 ■ alandard Dial TALKE fl hit aneodad «Hh 137 tapanla 
and u**rm wor-di, 2 Isnn, and 5 cillcrani nior.rn durairona. Tha 
word* ivwJ tenat h*i* b«an tiatgnad dHaertta addi«*i«4, making J[ 
pOaiJbla Lo mjlput imjie words df wonli conuhHulwr InlophraaM 
« a*an Mniraf« Tha vatet" Otilmit or tha DTiOflO tea hlghrf m- 
1*it(aiiblt mala i-oiea. Famila andehlidran'a «o4&m can ba *yniui»lf. 
ad. Th» vocabuiur H choaon so that II it applluM to many pto- 
duett and rrtarfrfl 1 1 

Tha DT10W combila el a Spaach FreFiitw Chip. MMUIH .|40.pli0 
arid iwd rij Sp*ach ROM i MM Ml 0*$%* 1 1 nd H HKl MSSH2 (M-plfl) 
ahwvg with j Mn)ir Word lilt and ■ nwimmHwtfd aehamal^ 
dHo'im on tha ippDcatkm ahaal. 

DT105O Dlgilalker™ S34.95sa. 



DT1057 — Eipindi lh» DT10SO nocibulnj 
Irani 137 to ov«r 260 words. Incl. £ ROMl ind flp*cs. 
DT1057 S24.95 ea. 



RADIO CONTROL CIRCUITS 




■ Er.otcr»»*rr*a. r*fflot.«l; iwlich»d lighting iriKmi 
A oomplprjfl-chaitnftl dlgiUI flnerjdor end P.F [rmnnpttw; Ion ocwrr. 
«r rrtqwicy or 27UKZ w JBMHz, ■ nald ttrangih or 10jOOOuV malar 
■t 3 rr eien 9V opomion on chip P.F OKIIIitorrtranuiilChK. on chip 
4.6 rtgultlor. Up [0 HMHl carrpr IrBqgE.^y optrillon 

LM1671N RCEncod»r/Trarnmllt»rChlp ,,,31.95 

A cnnplflla RF .ccoi*™ 'drwoonr. uud al annor ZJMHt agMHx or 
r2MHz. M pfoyldaa 4 Indapandar,! channels whan uud wlin LMlfjn 
12 anatog. 2 dig.) opwalfla (ram lour f.lv c«JH. Cfyala.1 conlrollBd. 
LMUr2N 

S3.9S 
13.95 



a 
< 
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CIRCLE 64 ON FREE INFORMATION CARD 



Portable Speakers For 
'Walkman" Style Stereos 



Portable Stereo Speakers with Carrying Case 

Aller suilng, **ilfl£. jcgcir>g bt any *ih*' oulalde activity, juat (Mug 
ifwifl ponabKi scerK? speakers mio your Hdw in3 you and your 
jngrdi tan enjoy your 1avorlt# lapea rapt-educed by Ih.Dio Tirll range 
VHtonL <3(eaL Fof motel i*oma, 1he fra-aCh, At in your car. They 
weigh |uil 3 !£■>■ >nd maaiure s\"n :■ <i;*W k 21 r D. This unit nun 3" 
x 5 r tetim aoaaKera with ilci. magnet. Speaker a-ysinm includm 
(WO acnakn-ra. n carrying we. tUftllifry »p««h«r connector CJOlt. 
and aigiMi connector caEHe. Uaeaa 'AA" baUerlea Can to usadwlth 
doLh portable arcings ahown belt*, ird ia compatible *ith nwi 

rr.li psjrUblo alereo caiaetles and FM llar#0 IWIita. 

Part No. TSU-012 S29.95 

AM3-0 AA Alkaline Batteries B lor S7.9E) 

Stereo |p r~r ' 1 

Cassette Player 

with FM Storeo Tuner Pack 

* Lightweight Headphones ' 

* CrtHrMttalJ Normal 
Tape Se factor 

* Anti- Bolting Mechanism 1 J . .. . 

FEATURES: * Blue certryiftg HM, ahwildar alnp, belt i1n,o, 
UghLwelgnl headonopoi, FM slereo Lunar pack & 1 mi met I on manual 
• Talkllnpa * Tons aereclcr ■ CrOZTMelBlrNorrnal tape aalaelw * LED 
operation Indicates * Built-in microphone ■ StOptaiact, play, 
rewind/ raffle*, till rorward.'cue. laparradlo soled c-r Junction* * Vol. 

cC-nlrcl ■ Ext. power Input |BCk ■ HtlOpfcOiHI JiCk * AulO-BlOE 

mechanism (atml* oil oiaye; when Ippg er>da] ■ Anll-roMtngi 
macC-mlsm (prevent! sound Iron* quhrtwuicj whan walking. jO00lrfig L 
ei£ 1 * Weight: lira. ■ Rbhuisim 4 AA fcalterpai |nol Included! * Sim; 
G'Lk4"W h 1.tffl-"H 

Model TWF-802 $69.95 

AM3-4 Aft Alkaline Ballerlcs 4/t3.95 

* CREDIT CARD 

AM/FM RADIO 
World's Thinnest 
Stereo HI-FI 

Thlii 11 a pocfcelebhtr AM.'FM ne-rao radio with a loading aiarao naad- 
phona. II welgrtra |iri1 S OL ind meaaure* 41 "L x 2^'W x %"TH*. 
Cornea comp lete wil>i radlo„ hoadfUic ne a and hraadprrane c sae. Uaea 
lwp AAA ball erlea (no: Included}. 

Part No. TCR-809 S29.95 each 

JOYSTICKS 

w » 5K LI mar 

J ° 3 " Tapir Pali n.15 

k inn. 1MK Ltn *" 
, J!i " WK TiwrFati t«.95 

* 1 H * ,s. 1MK 150K Llnni 

jur in "K I 1 ) Vidua Con- 

u Inner In Cm M.W 

JS K NOB Kile* f Or JSBK.1 00K,1 50K S,f)9 «o . 

JVC KNOB Knob (or JVC40 *.99ei. 

Digital Thermometer Kit 

Dual HnacTa — iwltch 
control*, loc ln*XrJ"o*Wogr 
ot dual nwrnliar ing — cut ba 
axlarujod Id E00 la«E. Con- 
lin'-ibgu UEO J J III- njlspliy. 
HJUige: -«*F to 1*9 'F. *4Q 'C 
to ''•' | ''.: Aooura^ ±1" 
nominal Callbrtlt lor 
F-j 11 ■ c ;■ «■ c 1 LTCalalul. 
^p^ ^ ** i ^' "' '"^ * SUimla'tird Mcalnul cjii*. AC 

JE300. . .". . .839.95 n-"!?!™^ ■*'"'■ 
BOOKS 

NATIONAt SeUICONDUCTOR - INTERSIL - INTEL 
»00l Njiunnijl -CMOS Qui Book-jIMI] 1C.95 

lfi*D paon) 7*C, CfXDDO r and A'D Convt-itera 
MM2 HaiJ D naNniar1acaDalaBc-s*LiaKH H.H 

|70* p»QrjsJ J>P. &SU0OO, DS5SO0, DSS70CL *fc 
JOMJ Hi1iofiiH!nttr0iU-B{»K(i3Ii) .ill.Sa 

037* 9P.im> LM, LF. AOC. D*C. LH Sflrlfls 
?M(M W 1 1 Itn 1 1 Sari 1 1 H> — Qua id Lit* I Corn puis : (IMQrj , . . 14 5S 

tM* P*QM> 
»MS HlHonalTTL Logic Dat»E M ki;iW1J . $9.SS 

ft\24 pagaa) T«0.tS.L,H,S, and DMBODO 5ari»B 

3Q0Q6 Above <3> 30001 ,3,5 as set . . $24.95 

3MM HitiotT.il Maniory Da ti Book (t«BO} H-.as 

[4U oagoai RAWa. FtOMi, FPOWs. EPROMs Serial 
30HM IniEaf all DlU B«tk(1HS] ».b>5 

1.1 3Mi pjatj'i Complala Una. 
30010 MaltonalAudlraffladlflKindBoclftliSM] SS.K 

(SMp pigtJ3l Prrs Amr = . AM. FM 4 FM StejtCD. Power An pa 
30Q11 Malton>IUnurAr^lJoPlh»nHandlKMli(inO>. .. . .«SJS 

i;T36 pa^cii Appneaiion Notai. Llnaar BiiDfa, ate. 
SMlJ National PAL Dill B tek (1 WZ) SG..SS 

■;p7& pajea^Daia SherJl, PAL Dealgn 
t»n ZilogDaiiBr5ok<1M3] S7.9S 

(Ml paQtsf Mlcro|HHx*aaori and Supowl Chl|H 
010«a IfllalCampoAint Bala Book MUZ) f 14-95 

;'<Cj> egl Full iain. ah«ela for Inlel'a praduota nn mam 

divicaa, ml croproe., jm/lpEi. 1 inctJiTri. prodncta 
JOffilO liiUlPcrlphiral Batign Hajic=Dak |19rJI) . U.HS 

<|B2B pacaij Full dalB ihcalB, AppJIcalton nolnB Tor Inlet 

paflptiBi-ji cicvictj ccnognantB 

Universal — __ Computer Keyboard Enclosures 

Dnk-Tne i -•: -. : . t:. 
' rV iM]i .Tudriicj 
ndead 
. rkmti. 
rj& SWing fiir, Mpnm pjrari lor arvM/ 

* Etneenini accau! U$'t-T, &r<ii i/'-'J" 
r& ma, ik«r. j«cc..m typi 1 g» umih i f ems mi 
y ntnr) Mr hit pum tftivm atur madrf^r^ 
vr.--- :-.:ii :.;.!-cTi [•;'■:'; Krz?:*:*: w-n 
Rflxl tamuucbad provoU vnknHagl ippfcaw* 
^ 1(81— V A|«»h/ipi4[riXimtinCHl0l<f 

DTE^fl Panel Width 7.5" - $24.95 

OTE-tt Pitial Wldlh 10,13" S27.SS 

DTE. 1 J Panel Width 13.5' S23.&5 

C DTE-20 P*nal Width 19.25* $34.95 



KEYBOARDS — POWER SUPPLIES 





lT-.'L '. E'Vr ■ I -.'I- 



IflVLxSvi'TAfxlVH 



!3' T Lx5^' n W)(i'3fl"H 



tiytjcg^w x ivh 



I'UJ-WxIWH 



■IH'Lx<VWi«H,'H 



IS& 



Apple Campatiblo 



DaTANETICS 73-KEY KEYBOARD i ASCII) 
nurd HMi MH5T40 IE£r"N MPMdar tU 
I klrpN. 1KT tnlbEHaf , ?*.ptfl «f0* Ord 

Pari Nd. KBZ51 iraiOTEnMEnctMartj $49.95 ■ 



MICRO SWITCH 53-KEY KEYBOARD 

Dtu Enrnr Ktybatrd, EKMirj CMptf l-M hwadtt E|C OIC. Ja^lni H»» EIHd. H-pjn Edej 

■;:3 C:--!l:] Ct^c'tll p/M ClMMajW baaMrJlM :.: ■ JUH p;Jp 

PtrtNo,KBB9SD1Z-2 (FlU ifftfl DTE-2D EnchULiri] Stfj.35nai:h 



MICRO SWITCH BS-KEY KEYBOARD 

W«* ntaum Kltf-urd. » Pla EdiH Card CanHCIKn Ufftf VabM +-SVUC Mam Kaptird 
if UwEflrrT. AdaTpHUl ITIY Pldl 1n Gucipr and *<■< jrecMiIng tirn:liini 

PlrtNo.85SD1S-1 S?S.95fl«h 



HMEK SB-KEY KEYBOARD 
■KIT m i m fa g , wwctaifcil, m 
it eiTEyit turd (pacft > i T n r- 

Pill Ht r K-58 (FAl DTE-U 



I. (hirctii a r H I.W apt . Ktiburt li 



HI-TEK M-KCY NUMERIC KEYPAD 

JKT i*tehiiv5. Qnnivi grn Uyctei, mttiMi HI-TEK k-3 

laMUdroa burd 

PlllKB.K-14 



ALPS 29-KEY CALCULATOR KEYBOARD 
Fudirn mw tfacHia d*ri«H m*k1 iwHch , *m 3-pat'iUM nrrtek. irvJ Uri 
iwImk* 3HT nrtstaifl. JJ-pfa fflge tard ctnHrtt-, p«>Hl I n il i lil. 
Plri No. K0£9TCr45 rFrn bie-h i^.iiunj 



POWER SUPPLY +5V0C O 1 amp regulated 



T.'j.nsjcrio.n Tfcft 



POWFJt SUPPLY +5VDC Q S AMP REGLfLATEC 



Input: IliHrAt, 4T-<i|Qrtl. D-.ltul. 5VGE iV^aublt ff 3 a«>, BVDC fl 3.5 i». 
nut kaai, xkHM lr Katt. 1 MV tut. 5UV e-p - £ unp.nrii™ imfacit. UL r«afl Jx 

wiij'Sifi'it ?qs mJniifihiiiiii 

PariHo.QPS-1 .... 



■ I F»iPHk>] lurfaci t. UL nsagal/K Sin; 4 "W l 



S29.9SBJch 



POWER SJPPLY +5VDC Q 7.5 AMP, 12V0C @ 1.5 AMP SWITCHING 

IVfal: 1 1SMC. M-DOfl; 3 imp /zarjVAC , y)Hi it 1 .A Jata, fja nl r'pnar itjkptf »Hii iwl- 
rHmna/ZMVAC|.Gut[ul 5VCC.':7 Ear-p. ■.IVOt."- ; Fj amp. ( tl. W. ftw. CM4. HVi n, Wl: 
13*"H |H"H, W1 H Ba 

Part No. PS9 JVQ t49.95 eacii 



POWER SUPPLY 4-ChaJiiinl Swllchlng Powot Supply 



nanciaiBr, miM-ctaiialtf, tarialfld, nadlcH igalprnir 

K. »- IMVAC ijrtiwi. OaEfHit; * SVOC © IJA, . JVK S 1 *■■ * UYK fl 1JI , - 17VDC f; I A 
urn; jtO.ii.. RvpH'SOa'p'p-p iwd Mf, ±1%. h*r:^if»nl ti«Kl*SB *i;:SMr ' 



flMi±iOH, B-sya-L i i-irrwa '-iSr-iB-H, wi. ivi »* 
Pirt NO. FCS-5D4A 



169.95 noh 



POWER SUPPLY Alfluillblt Switching 4 24VDC Ed 5 Amps 

Ml. 4.?«-K; SVDC ^ 5A. IHDC t " J BA. SVK t : A LA HvCC . - 3 3A. 1IVDC . • I SA. UtOC 
Q .1*.. Orvrttan, frJtKtlan. Inpai. nSYU iD/HHi. OirlpVI vatbtliBi ntMi 3D«V. 1.1S"L i 
1 TS'-pV I 7 15'lv WT. 3.Z3 l&l. 

JE2Z4K1 S79.95mcti 

JE224A Aititjibwimini , . , $99.35 each 



84-Key Keyboard 



CA153A $69.95 



9 5* Key Keyboard 



CA154A . 



$79.95 



CONTROL 

DATA 

Data Entry 

Keyboards 

PaialWChrtpui 
FTZ ShleWm Sua 
SPST Switching 

ASCII 

OUTPUT 

Dn j Inlorla^c 

Clttla 

AttractLre 

Caaa 



104- Key Keyboard 



CA146 $99.95 



80-Key Keyboard 




CA150C $89.95 



Cokji: Jtoycaps: bla 



, red ■ coven black wrbalge base. 21 Vt ":*.3" *3 '': ' . (jlh:.. 



BUG BOX™ — 3d >ndMc(iial camparimanla 

♦ Siojtia ea fl-pln or 30 U- or It-pit* DlPa * Bug ruga 
not inclui$«d * Clear pl-ialrc cover »|i.*w 4 le-cka 

* COTar markad wfnumtMra 1-30 * Co-Tiparlinont 
a i -ia: 1 ' bt 3.73 * t .5 " daep « 89H ItK 4.9' a 3.3' X .6' 
■ Welflhhl.TSM. 

BUG BOX^ 

Plw=* iPBtHy color coda: jfil S?uo. Jfl r Red, {WJ 

While. (V| Yt«Ow 

I 1 ait HaJCBtoJ Cadt QTV PRICE 



BUG BOX™ 

STORAGE 

SYSTEMS 

DUO CAGE"" [BOC-OQ1- J vrilh Bug Bsaaa 



BGK-001-l 




1 


t :.'-' 


BQX-010-i 


[ 

ANTI-STATIC 










1 




s.g>:-:iic-i 


!*s.... 


. 10 


21M 



BUG CAGE™ — i^FecjilisnaalDreBti-DBoxej, 



■ Ear!-, caQD hai o lllp-on 
pkg ■ Cajc a'.-c S ■;\\- k 5' x 3-7.-3 1 - < caiora 
availabla — pieana ipacily cdIct code -|B) Qlua, [R] 
Rod. |W| wrihta. |Y| Yallorw 

Pail NoJCotor f^oda Price 

MC-O01-( ) a Capaa IB lac *a J . . $1 1 .95/ pfcfl. 

BUG TRAY™ — SEotraa In Bug Cage ■ Molded 
plaa-Mc ■ TivfttalyrBi. Ocfl" |1 conpaMmenl 3C* r ^ 
*.S**Ay, Vesical <5 crtnpajtnwnL* .5 " k *.B " x .8^ 
and Hornonlai Sfi comparimenia ,A* i: 3.«' k .B*) 
* Idaal For toe's-, tufdMarq. compc-ncnis. elc. ■ Tray 
lUn^a.SS' iJ.K" x .B" » Black colcvcnl^ 
FART NO. PESCftlPTlQH PHiCE 



BTH-ODI HHlzontil Bug Triy 

BTV-OOl VatHcalBusTraj . 

BTOMi Q pai B ug Tray 

BTX-003 1 Of aacll Bug Tray (3) 



si •■:■•' 



a-;?. 



BUG RUG™ — Sialic diichargo praleclton f*f 
CMOS ar-c MOSF£T drrtCH - Fracul 1o aiman- 
imna Ol BUG BOX f|" x Jb ";■ 
Part Mo. DaieripHani Prlpa 



6 laam rec. lof LSI Big Bug Box 



L Jl.B 



CAGE KEEPER™ — Plus column 01 B4Q 
Boxea in Burj Cage Price 



CKP40* 
CrtPOlO 



Slnch 
10 Inch 



H.WJpfcg. 
S.Wpkg. 



LSI BIG BUG BOX™ — Ektalaww! 1o *w« 
Urgg IC's, Raaiatora, Capaicil^rs end viodea ■ Di-i.d 
•dlrHo Uvea ixMnparlmenta maafiunnQ t ' x 4. 15" x 
JS" daap »Thraa vertical and three horizontal 
diiliJBTs Included * Bug Ruga noi lndudad ■ B-o^ 
bpzk *.f k A3 ' x jB ' ■ WelgTrt: US oz. 

LSI BIG BUG BOX™ 

Fleaaa specify color coda: (Bi Blue. r|R r Rad. (W> 
While, [V) Yelfow 

FART WOj COLOR CODE QTV PRICt 

BLK-W1-! ) 1 J S.25 

ULX110.- ) .. tQ 21.7B 



)*S- 

)AS 



AMT1- STATIC 



t 4» 

3.-.-.!) 



BACK PACK™ — SeH-Bdhan¥o tabcls 10r ibe 
back or ICa * Bftowa axacl Inlernal logic m retalion 
lo bC pins i $33 labels in each aaekac* lincludlng 
SCVorail planJ; Ijtjfltf) » E«h package Tor 9, 14, IS, 
2a, 26 and ^O-pm ICa * Combo pachio? Inctisdcs 
1.0D0 labeta For TTL and CMOS ICa 
* Mi£:i>pifc*-n=*.6r package cinlaini 744 libel i 
Part Ha. ■ueacripHon Priea 



BPT-012 TTL . 

BPC412 CMOS. 

LlPf.' ij-- CAmbo . 

BP U-01 2 Mlcrcjprocatcor 



09S 

.14.95 

9.95 



BUG TAGS™ — Srll achcsiva, easy-sc-rcie 
labeia I-::' marking u j.; Q'-.. and LSI Big Bug Box 
■ Moil oopular coroponanfi 



PART HO, 


DESCRIPTION 


QTV. 


PRICE 


air-am 


TTL 


200 


11 33 


BTC-KW 


CMOS 


ZOO 


4-M 


8TK-200 


LS.Sch.ottk.r- 


200 


4.BB 


aTS-300 


STrfclaJ 


200 


4.3-B 


BTH400 


Htm 


100 


1J.9S 



HOjfl OUC TjiC5 available? 



**+ BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * * 

TMtoiU: faatdtr tt iPtU-UUIe. mclueH I-Bitf Crsti \M leci & iM]; B-Bpb tai?: 3-LSI B>g Bub hiis; l-hvtiHtal lug Tny; 
1-ipM Bib Triy: t-tf**«l las Triyi i vkUv lug lug tu rvt^u Bub !■*«; 1 PKEiga B*p fluf Itr LSI Big Buy Bann- 1 
Mfkagi Uiiar UMi ||Dfl wt}, U*f- Bug Inn ind Cifit - Bknt. Htof Tllfl - BlKk. 

SP-BUG Ragular [RHallTalua tSS.*S) Salty Pfictt $49.95 

SP-BUGAS Anil-StatlciBeiatuaiuawi7.4B] Sate Prrcfl S59.95 




$10.00 Minimum Order — U.S. Funds Only 
California Residents Add ftt% Sates Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send S.A.S.E. tor Monthly Site* Fiyar* 



Spec Sheets — 30c each 
Send $1.00 Postage for your 
FftEE 79W J^MECO CATALOG 
Prices Subject to Change 




1355 SHOREWAY ROAD T BELMONT, CA 94002 
4*03 PHONE ORDERS WELCOME — (41$) 592-809? Tetex: 176043 



8K, 16K, 32K, 64K 
EPROM Programmer 




2708,2716, 2732 & 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 

SK TO WK EPROMS - 24 AND 25 PIN PACKAGES 

SaH-Conlalnad — Requlrai Mo AddJEIetijI Syalams ioj Oparallsn 

* fiwwt, inUmf. ind clhtcka l*r trtcrrr .'and EntDMi - Eani|i» nQMi 
*r EnOMi * linic C iaii dB f m utiH par MUafl/rneraai taieaH ■ taaii dad 
Ma 1MB bf UrBftiid . CaiBiia tiU a UU b</ lay hard ■ Lull MM trM in 
EfHDM - C i iaan a tPBWi !■ im ti nl iMnwcw > Cajwai EHMWi * Pfftvia- 
p*l' 1I5VAC, MHz. ^ IIW 14WM- ca aia a a li ie * EidHim: CtrivtwdiniM 
Hit bi hhIi w/«H*f aaeaa htni ind b«kii • SLri: ii-s/|"i i a^'O i 
3^j"H ijftj 5^ Ei 

JE664-A £PRDM Pmorammir 5995.00 

■^v::- ■: ■.: L '■-.•si i i-^^.fj-j jM16A Mcduia] 



JE665 - RS23ZC INTERFACE OPTION - tu jeekjiszjh: ir<artiee 
Option W-ptwitrsii tompL-Irr satu 1b Ihi JEEeM 't PMA Sifipk tolrwat* wntittt m 
BAS'C: priritftd 1ty trs-IO* Uadtt I, UnrW n CCf^cfiilrf ELiufl rale »M. Ward 
La4h 9 Ev;i - Ma atKr Sinn ails. 1 Opiwn -njf et idwlad Id dUvt nnauiMf 

JE664-AAS EF«DMFri«.wjEmoite 51195.00 

MspnaUB! and Tnlc-3 [IncjuOji JjHjji MaduB] 



EPROM JUMPER MODULES - ThajE&rHjjuUPcfi module (Ptruttai 



EPROM 



EPROM MANUFACTURE ■ 



JM1CA 

jMifrfl 

JMJJB 



I7« 

;.■■■■■: ■! i 5:- i /--: 

TUSZ716 
1MS2»2 

MCMf^TBI. 
HCM&IL7E4 
f?S4 
TWS2»4 



Intel UBlFrcJj.UsliTnl.Mt !| 

"A::..-:- j Tl(+l-l3. + taj 

Mulordi Tl 

AUD.fui-isu .XEC.NitKhl. i ' :< 



SU«5 
H4K 

.(14.95 
(14 9b 
H4 B 

114 » 

SH.W 
SUM 






Pit Ho. 

F0D1M-B 

FDD100-8 



^s 15 -' 8" Floppy Disk Drive 
1 




• Shugarl 601R 

compBt^ble 

■ Single- Sided 

• 77 Tracks 
- .ICOJfiOQK Bytos 

Capacity 

■ Industry Standard 

Tha FOOlOO-a B" Flawy Dlak ft In flndunpy SlandAnfl Fealurai 
single or doubJe denally. RecOrdiFjg rne^ie: FW jingle. Mf M double 
dcjisit-y. Trn.na.rar 13.1c 2S0K b'taraec. alngia do-nasty; 500K bbtaJiac, 
doubla density. The FDDIOO-B la dealgpMd low&tk wrlh the alnrjle- 
a..i*M safi sectored IBM Diiltatla I, or ae. dial; cartridge. Power: 
il5VA.CC SfrMH:. +24VDCe>1,7unpamax., + 5VOC o 1 .2 amai 
max. Unit aa plciniM- abo™ \de*t noi inclgd? caw. po»or supply, ot 
cablna-l. Siitr B.U'W « H T L » * 5'K. Weirjlij 12 ItH. Incl. Be-pg 
manual. 

PlSBB 

Buy 1 for $269.95 each 

Buy 2 for .££59-95 each 

Buy 10 /or 1249.95 eacrt 



5Vt" Mini-Floppy Disk Drive 

FOR TRS-BO MODEL I (Indualry SlandardJ 
Fealurea ai-n^le or double donsny. Recording 
Tirsao FM sing In, MFM double drjnaity Power; 
+ I2VDC | rO.ftVr I.6A. max., -k 5VDC I iO 25V1 
0BA max Lir.n aa pic. a I lell (doaa ntM hcl. 
east], eower Supply, cablnl. 30-pg dale book 
Inck Wt. 314 Iba. par. 5« "W x B S D x 3W "H. 
Fail Ha Utnfiacp OuarKfrjri Price I 

FD2C0 $179.95 , 

^ingle-epdad, 40 tucW, 21ZK bylai cap-ielty ' 

F0250 5199.95 

DoubH-sidtd. 15 Uicka, 43SK bylaa eajuctty 



EXPAND YOUR MEMORY 



TRS-80to16K, 32K, or 48K 

"Modil 1 = Fran 4K la 16K Baquiret (1] Obi Kit 
Madal 3 = From 4K lo 4BK Raqulni [3) Thraa Kill 
Color - Fran 4K la 1GK Requires (ij Oni Kit 

■■■iM , tqappH .u lipinjtaa I«i4 19 li <U Tn Ml n««iflr*l 
- 0« Kfl FltquIrM lw (j(h ItK n ExpuilM — 

rnS-:6K3 -iDOii! for Color & Model lit SI!. 95 

TflS-lSKt 'MOM 'or Model I S10.95 



TRS-80 Color 3?K or B4K Conversion Kit 



Kit comai cornpiale wtlh & each 4164,? OOQnip S4K dynamic HAMa 
and conversion documentation. Canwiiia TRS40 color compfjtqia 
*-in and E circuit boards, and all new coIoj comjHiL*ia to 32K. 
Minor rocOHicu i ions ol H2*i mamcuy will allow Hie uaa oF all A4K ol 
the dynamic RAM. 

TAS-64K2 SS4.95 



D 



Sprite-style Fan 

« 36clm tree air delivery 

* 3.125" sq. k 1.665" deplh 

* tO yrs. cdnt. dt ' 

* tl5V50.'60Hz 

PWS2107u£Tidt 
PWS2107FH** . 





Muffin-style Fan 

» 1Q5cfm free air der,very ,Ku V ^VI 

• 4.68" Sq. X 1.5C" depth. <FSiJS 

• 10 yrs. com. duly at 20 *C w?r 

• Impedance protectea. ambienls to 70 'C 

• 115V 50160Hz 14W Wt. 17 oz. 

■MU2A-1N J^T_ (14.95es. 



Mostek DC/ DC Converter 
+ 5 VOLTS TO -9 VOLTS 

Inpuv * 5V. Output: .av 4r^,ultl«n a 30mA. 
prlntfld circuit mounting. sptcMicnlcfli kioj. 
DC10 J2.9S ei. or 2/14.95 J 



> 

3) 



S 



CIRCLE 64 ON FREE INFORMATION CARD 



175 



M 



ICRO 
RRT 



# SANYO 

AFFORDABLE, 
HIGH 

PERFORMANCE 
COMPUTER 





MBC 1000 



Special Software Package Included 

• Z-80CPU »CP/M 

• 64 KB HAM «S BASIC 

• 328 KB FLOPPY • WORD STAR 

• 12" GREEN eCALCSTAR 
SCREEN (80x25) »MAILMER6E 

• CENTRON ICS/ •SPELLSTAR 
EPSON PORT elNFOSTAR 

• RS232C PORT 

SPECIAL $1,995 

PRINTERS 

E PSO N MX-80+ 1 1 1 w/Graf trax . . . . S57B 

EPSON MX-80FT+ III W/Grartrax $629 

EPSON MX-100+w/6raftrax S849 

OKIOATA dual mode primer {near letter 

quality) #9'2A S625 

OKIDATA #82A 1814") S41 9 

0K1DATA*83A (15") S699 

OKIOATA #84P S1.039 

CENTRONICS 122 Parallel S869 

CENTRONICS 352 S/P 200CPS $1 .699 

Signalman Mark I Modom-S99 

Direct connect modem/RS-232C; Built In 
interface cable and con nector; Ltght, com- 
pact. Bell 103 compatible Datarvoice switch 

BMC-12A, 

12" Green Phosphor Monitor S99 

PERIPHERAL DRIVER IC'S 

UHP 400, 401. 402, 403. 407. 408 & 432 
Applications: driving steppino motors, re- 
lays, incandescent lamps, solenoids and 
ether interface devices with Up to 1 amp 
output current per package, 

75* each 10/(5.00 



Have Soma Pun. ..Fun. ..Fun! 

PROGRAMMABLE MESSAGES 

IN SPACE, with SPACE WRITER 

Kit S39.5C 



MICRO-CONTROLLER BOARD 
(KiVS99.50) 



• Controls lights, relays, switches, 
appliances 

• Buill in basic interpreter 

• Supports 20KB RAM 

• Provides 4K lo 16K EPROM 
(2716 8 2754) 

• Supports Real Time Clock (option) 

• RS232 Serial Port 

• 24 lines I/O 

• Parallel Printer port 

• Built in EPROM programmer 
(2716 & 2764I 

• 5V operation (supply not incl.) 

• PC Board. Components, Instructions 



REAL-TIME CALENDAR CLOCK 
MODULE— Kit/>39 .50 



• Turn equipment 4 lights on/oW under 
computer control 

• Monitor times of events A equip, usage 

• Date & lime-stamp files & print-outs 

• Provide time: year, month, day and day- 
of-week 

• Automatically adjusts tor number days 
in monlh/leap year 

• Register-oriented for direct microproc- 
essor interface 

• CMOS design lor low power consump- 
tion and battery backup 

• Internal puNups to safeguard data 

• Feedback signal il data changes during 
read 

• Fast 500ns access time & com pact pi ug 
in design 

APPLE 

Haart Rata Monitor Kl .'-S.79.S5 

UHF-TV PREAMP 

(As featured in Radio Electronics March/ 
May articles, 1982| 

This inexpensive antenna mounted pre- 
amp can add more than 25 dfi o( sain to 
your system Lots of satisfied customers 
ants repeal orders lor this high quality hit. 
which includes sit component parts, PC 
BD. Case. Power Supply and Balun S34.S0 
Assembled Version $5 7. 50 



Ttrai: MICRO-MART accepts Visa, MC and telephone COD'S. Minimum order $1000- Shipping— 
U.S. orders, $2.00. Canada and ulnar countjies S3.50 (includes ins). Shipping rate adjusted where 
applicable. ftJ residents add 5% sales tax. 

MICRO-MART • SOS CENTRAL AVE., WESTF.ELD. NJ 07090 • [201) 654-6008 



CIRCLE 90 ON FREE INFORMATION CARD 



DON'T 
FORGET 




USE 
YOUR 

READER 

SERVICE 

CARD 




i 



PHASOR PAIN FIELD - Patenled and recently developed 
in our labs is being tested by Gov't lor not conlrrjl Soon tD coma 
under weapons restrictions as an internal machine. Easily hand- 
held. Haiardous IF NOT USED WITH DISCRETION 
PPF-1 PLANS (sold tor animal conlrol] S15.00 

INVISIBLE PAIN FIELD GENERATOR - Produces a di- 
rectional field ol moderately intense pain to back ol head up to 
SO ' . Cigarette pack size enclosure is easily hidden. 
I PG -3 PLANS . ST.OO 1PG-3K KIT& PLANS . M4.50 

IPG-30 (assembled tot animal control) , . . SS9.50 

PHASOR STUNfBURNING WAND — Produces sufficient 
electrical energy capable of burning Mesh, intended as a person- 
al defense device 
PSW-3 PLANS $8.00 PSW-3K KITS PLANS $59.50 



I 



RUBY LASER RAY PISTOL — intense visible red. Owns, 
hazardous, with parts sources 

RUBY PUN 5 1 mcl u des all part sou rces | $15.00 

CARBON DIOXIDE LASER - Generates 20 -40 watts ot 
conlmuous power capable ol burning, cutting, haiartfous. (with 

all part sources) $15.00 

LASER RIFLE — Produces 200-3000 pulses of 30 wall opti- 
cal energy Porta ble and easily tiand ■ held 

LRG-3PLANS $10.00 

LRG-3K KIT PLANS (minus diode) $128.50 

POCKET LASER — Fur the beginner, visible red "optical 
version", non-hazardous 

LHC-2 . $5.00 LHC-2K KIT & PLANS . $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Eiplod 



5-;?.su 

$15.00 



ing wires. Shockwave, etc. Miniature size. 

HPS-1 PUNS $8.00 HPS-1K KIT & PLANS 

PARTICLE BEAM WEAPON - PLANS . 



INFINITY XMTR — Uses telephone lines lor selective home 
or oil ire listening while away on business or vacation. 

IHF-1 PLANS $15.00 

SEE IN DARK — Long range, total darkness 

SD-4 PLANS . . . $10.00 

LONG RANGE WIRELESS MIKE — Crystal clear quality 

— miniature. 

FBT-7 PLANS $7.00 FBT-7X PLANS & KIT. .$34.50 

WIRELESS TELEPHONE TRANSMITTER — Long 

range, automatic 

VWPM-5PLAN5$10.00 VWPM ■ 5K PLANS 5 KIT $34.50 



I Send lor FREE catalog descripton ol above plus hundreds more 
I plans. kits and completed items We accept MC or Visa or when 
1 ordering, send check or money order We pay shipping charges 
I ^n orders over S50.0O, otherwise include 10% with remittance. 
1 SEND TO SCIENTIFIC SYSTEMS 

DEFT. R8. BOX 716, AMHERST, N.H. 03031 



DISCOUNT TEST EQUIPMENT 

LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS 



KEITH LEY 



132C 



132F 




$177 



Temp, Gauge 
-20«CTo 
1370-C • TC 
Resolution • 
OCV • TRMS 
AC Volts * DC 
Amps ■ 
Reslance And 
Diode Test • 
Drop Proof • 
Low Salt. In- 
dicator 




$185,70 



TRIPLETT 



3500 




Gulorange OMM 
auto or manual a 
range select- • - 
Range annua- ( 



a a tor 



3550 



Functions * 
32 Ranges ■ 
200 ua ACiDC 

• HirLo Ons • 
Diode Check 
All Ranges 



$121 



$73.50 



COMPLETE LINE OF 

INSTRUMENTATION 

AT THE MOST 

COMPETITIVE PRICES 



Including 

AMPROBE 

A. W. SPERRY 

BBC 

R&K 

BECKMAN 

EICO 

FLUKE 

GLOBAL 

HtCKOCK 

LEADER 

MURA 
SIMPSON 

SOAR 

TRIPLETT 

VIZ 



CALL TOLL FREE FOR 

SAME DAY SHIPMENT 

SAME DAY SAVINGS 



HICKOCK 




LX-306 

3Wr Digit • New VARI-PITCH 
Full Function, Variable Audi- 
ble Tone »0.25% Accuracy • 
AC/DC Volts • ACjDC Cur- 
rent * Resistance And Diode 
Test ■ Low Battery Indicator 
• Sustains 4' Drop 



$139 



LBO 522 



LEADER 



LBO 524L 





New Model • 20 MHz 

Dual Trace • 0.5 mV Sen- 
sitivity • More 



New Model ■ 35 MHi 
Dual Traca * 0.5 mV Sen- 
sitivity ■ More 



$690 



$915 



WM. B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, L A 7011 6 

^3 WWwi 



r^2 



Over 70,000 electronic Items 

in stock for immediate delivery. 



CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 



CIRCLE 80 ON FREE INFORMATION CARD 



X Z=-COMPUTER 
^\/™>DUCTS| 







MICROPROCESSORS 



16K Apple™ Ramcard 




LIST 195 
ACP 

95 



s 59 



• Full 1 year warranty 
• TopqualEty — gold fingers 
• Expand Apple II 48Kto64K 
• CompatlblewithZ-SOSoftcard" 
• Allows system to run with CP/M", PASCAL 
DOS 3.3. COBAL, Visicalc, etc. 
• Supplied with extra 16K RAM & has (2) LEFJs 



32K STATIC RAM 

2ar4MBz 




•ut 
111411 



10K4MHzKH S159.93 

IOK4MH1MT „,.„ 21795 

I 32K 4 MHz A&T ■ 339.00 

BARE HOARD 38.95 

Bare Bfjw/iJI peru feu mem. 99&5 



REPEAT OF SELLOUT 
58 Ke; linen cc ded Keyboard 

*19 w ., 

This i% a ngw 58 koy terminal KdybOtirdJ 
rninijtnclurto' by 5 mutOf rABnufaduror, 
II li uncodftd with SPST koya unat* 
inched to any PC board. Soldi moldfrd 
plastic; 1 1 "" x 4" t*», 

UnencorJerJ 
KeyPad 

1S key Keypad wHh 
1-10 kflyt and lab, 
T*tum,H.(:Undi!. r . 



m 



UV "EPROM" 

ERASER 

Model 

DE-4 

$89.95 




Model S-52T 



Holds 4 HPROIWs 
:>' nlirod. 
$325.00 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

SPC1411S16K 

2OVJS0nS <fc"l O QC 

CALL FOR VOLUME PRICING 



CORCOM FILTER 



t'* 



Popular 
CORCOM 
t Filter 

6ftmpa "f 
Compatible Line Cord Ado ... 13.50 



Astec RF Modulator 

-K>--=t,. for 

■aite ' t '' COLOR 

IS ' ■ 
:' b/w 

P/N10S2Ch*nnat3or4 «.95 



AMD MODEM IC 

^^^■K P/ N AM79 1 



Spaclal ACP Price 



s 99° a 



64K CMOS 



RAMCARD 




'299°° 



INTEL * K SSXP C 



RAMS 

Super Fast! 

Super 
Low Power! 

Pan No. 214? $1,95 ea. 



^ 



STEPPER MOTOR 



Operales by ippfyinq 
12VDC In one dlree- 
llon arc! (hen revera- 

Ing polarity (or square 
waueju 1 ..'.;■ r. 1 2VDC-, 
Clock WIh Rotation, 
Hated 3 RPM al 4 

P.P.S. wilh n 5 degree 
Slapping angle. 




10 for $34. 95 



RS232 SIGNAL TESTER 

COEXRS232 

■■B^ii^ Line Tester 

f^LfaMULwl ' (7) LEO Imfcilora 

fc,,m " 1 , «4»5 

only £■* 
Othiu Stylos AEbq Availibla 



INTEL CODEC IC 

P/N2910A 

For Digital 

Voice 

ForFWerR/Niet2A...M.»u. 



lUUEb lit 




SURGE 
SUPPRESSOR 

,>■ *' Su rg eonics" 
■^ Power Sentry 

, 15 Ampa 250 Volts 
» , transient suppresaior 

<39' s 



Lransienl suppression 
ACP «' 

Low Price 



CONNECTORS 



CS25P [RS532) 

DB25S FttnaJB 

Hood 

Sol wilh Hood, Sato 

22/44 S/T, KIM 

43/86 S/T. MOT 

■50/1 00 5-1 DO COfinoclor W/W 

SO/ 1 CO S* 100 Comedo/ S/T 



53,25 
3.75 
1.25 
750 
2.95 
6 50 
4.95 
3,95 



PARALLEL ALPHA NUMERIC 
PRINTER 



9p 19 Column Primer prints 16 nuJiTflfiCflJ columns plus?, 
^^^HpP^^ columns which have math, alpha and Dths-r notation*. 
^ Each wheal ha& 12 positions with position 12 blank, 

Position 1 1 on numerical columns have decimal point or*. Utilizes 2,75" 
wide adding machine tape and a dual color ink nbbon. Input data parallel 
with Jour bit BCD compa ratof c ireuit ( schema ttc c--cvid odl . Print risl t. 3 lines 
per second. Operating voltage 22-28VDC with typical cycle time of 
MOrnS. Size 6' V ' w k3VHx 5 s *" Dp. Now. S 9 . 9 5 ea . 3/$ 2 7 



ZB0O1 HNCQ 

Z00OJ WOO 

ZOO Sift 

ZfQti II V5 

FB |56Mil IB OSi 

zeso iasa 

1BOZ 9TS 

eaeoA 4.re 

nob 14 aa 



SV» »« ar>34 14 99 

S3QIA 14 « BOOS T3» 

flHOJL 4»« »rw 3^ aa 

«C? 9flfl &7E£ 4996 

«iO?A IB OS Sr4a 4996 

lUSiDO S99& MOO 3000 

aaoc it.Te sou 499b 

bSDdS 1993 HSOCO 1»99. 



^S^ 



Si 1 6/201$. SMJ5 
52*4^4 K 5.95 
411B-2 169 

4116-2 a/12.fl5 
21Q1 :■::■. f 

2102 
21L02-2 

2 1 !_■::■■ ■■ 
at 11 
2112 

2114 

2114L-2 
21141.-4 
2125 



214? S5.09 
411 5.BB 
414 4.B9 



110! 



BS 



.79 
1.49 
1.29 
^49 
349 
1.99 
3 2S 
2.29 
539 



1103 99 

402? 469 

4044 3.913 

40SO 46Q 

40W 4F^ 

4095 3.93 

4115 1.43 

42O0 7-83 

4402 1,93 

5260 4.60 



■ M I UiM.iJ 




ai55S0.05 

eisa e.es 

6202£0.eS 
8205 2 D-3 
32 12 2.75 

5214 4.05 

5215 2-75 
8224 2.95 
552S 2.95 
5228 3,05 
8243 0.50 
8250 14.95 
6251 6.50 
£25311,95 
8255 450 
8257 9.60 



3253 53 95 
3275 19.95 
A279 9 50 
5610 4,76 
GS20 550 
■6821 6,50 
5S2S1050 
5634 16,35 
8845 22.35 
6847 27.S5 
6650 626 
6652 5 25 
6960 1095 
6362 1005 
6975 605 
6380 2 43 



BB047 52295 

63458 19.95 

46505 22.95 

6520 Q96 

6522 9,95 

6530-X 24 95 

6532 17 35 

&551 10.05 

28O-PI0 550 

ZaCA-PlO 9.50 

zao-CTC 650 

Z50A-CTC 050 

^430-LJMf 13 35 

Z80A-DMA 27 05 

ZSO-SIO 24.05 

260A-SIO 2005 



MOS PROMS 



276*5 [BKxSJ TS 
27JJ2 (AKxfl) TS 
271 H/'251fl; SV 
WKtBl TS 
TM52716 EjV, 12V 
2756, SV. (450nS] 



SS935 ?7-Mt4r»iSl 35 75 

12115 2706 (E550nS) 5 25 

1702A S 75 

7,05 MU5203AC1 14 50 

17.05 UM5204O Q.&S 



I25S2II 



:ii5HisflL;«i Hie- 
2iW-W&iSV\Lim( 10 « 
ttU-AOMJUVliJjwr.! U96 
ilCUj«71(l *5C(I Shfltd 1 ? 9i 
UCMU740MHhSTm>)eiiJ» 
UCWM7MAHftJC»|ril 1341 
■111-411 MHlAff; HK 
I71I OudFbfvy aft 

<7Sl4l DrfF^BW 
: TJ I fl2 :-..:« fi^Sy 
IT93 0D DSFfapH 
.137 00 DSFlepH 
UMI .JiU [.Ka:jia 
3:43C«S 1 tBneriW 
!.?(-: ,2 :.; Sifi^-, 

in>t lObLhiMy 

WQIirbltaFtfqCerw 
V-XV. ■:■■;.{ izo 
1<K»L«(l>i 

14-HL.Bii.l 

l:a;c: an* 



HSi 



an 

MS 

im 

IUH 



UBS 



DASH 

DACifti »■(! 

Kit Fiwcwn CPWite 153 

UU0?4VD!I ?H 

'.M1MVCC- 1«t 
DUHfl FujncCvi G*vm> J ?i 

TutMjaisv law in 

AvSiailiiV l;', L .I'j'j 

Arti(ii^rsi3(j-n« tK 

AniQiMnlti^Vi »ys 

uh:; 7.ss 



uwiiSFir 

liMlfcASfM 

hlCf^HI 

iJCl 

*DlWl 
i:aki:giB 
ih)5WM 

WS-36M- 
■ibi^iUMC 



1H 

J4» 
11 » 



L-UFJJ 



LOW PROFILE 
SOCKETS (TIN) 



1-24 25-49 



& pin LP 
t4plnLP 
IB pin LP 
ISplnLP 
20 pin IP 
2ZplnLP 
24 pin LP 
28 pin LP 
40 pin LP 



29 

.34 



St 
32 



.27 

.30 



3L WIREWRAP 
SOCKETS (GOLD) 



w 



apinv 

10 pin V 
14 ,.» V 
16 pin V 
18 pin V 
20 ;:,- V 
22 (in V 
24 pin V 
2S0inv 

40 pin V 



1.15 
1. 45 
1.35 

S.50 
2.20 



1.08 
1.35 
1.26 
1.53 
2.09 



49 
53 
.67 



1.23 
114 
1,30 



SUPER IC CLOS 



7BH05K 

76M06 

7EMG 

LM10&A.H 

LH30W1 

LM301CN 

LM304H 

LM305H 

LM306H 

LM307CN 

LW306CN 

LM3O0K 

LM310CS 

LM311D/CN 

LM312K 

LM317T 

LM316CN 

LM319Nl/H 

UiiSsOK-XX 1 

LM320TX>:" 

LM320H-XX* 

LM323K 

LM324N 

LM337K 

LM33SK 

LM339K 

LM340K-XX* 

LM340T-XX 1 

LM340H-XX* 

LM344H 

LM34SN 

LMS50K 

LM358CN 

LM^ON 

LMJ72N 

LM376N 

LM377N 

LM380CN/H 

LM361J4 

LM383T 

LM336N 

LM337W 

LM300W 

HE531V/T 

HE555V 

HE5SSH 

N5561T 

KE565H/H 

KE56TV/M 

NE592H 

LM702H 

LM7Q0N/H 

LM7lONft1 

LM7HM/H 

LM715H 

LM726K/B 

LM733N/H 

LM73SW 

LM741CN/H 

LM74ICI4-14 

LM747N/K 

LM748U/H 

LM7eOCN 

LM1310N 

MC1330 

MC1350 

MC1358 



5595 
1 49 
149 
205 



1.90 
l&S 
3 25 



176 

1.70 



1.25 
135 



495 

,95 
5.95 
695 

.95 
1.75 
1 ,25 
1.25 



1.40 
1 95 
3.75 
2-75 
1-25 
1.79 
1.95 
1-25 
1.40 
1.35 
3.75 
30 
.09 
10.95 
1.25 
1.75 
1^0 
2.75 
100 
.20 
.75 
39 
1.95 



30 

2.05 
VCO 
1,95 
1.95 

1.75 



LM14UN 

LM1450CH/W 

MC1466N 

MC1489N 

LMM.D6N- 

LM1&56N 

LM1620NI 

LM1650M 

LM1B&9N 

LM21 1 1 N 

LMZ900N 

L-42301H 

IM2917N 

CA3013T 

CA3018T 

CA3021T 

CA3023T 

CW035T 

CA3033T 

CA3048W 

LM3053N 

CA3060N 

CA30C-ON 

CA30S2N 

IM30KH 

CA3OS0T 

CA3081N 

Cr\3082N 

cAjooaw 

CA3066N 

CA20&3N 

CA3086N 

CA3O07N 

CA3130T 

C»«140T 

CA3I46M 

CA31B0T 

CA3190N 

CA341DN 

MC3423N 

MC34B0N 

SG3524N 

CA36CON 

LM3000I4 

LM3905N 

LM3909N 

LM3914M 

CM3015K 

LM3916H 

RC-HJTV 

BC4136H 

RC4151N 

RC4194TK 

HC4105TK 

ULN2001 

ULN2O03 

SW75450N 

SN75451(N 

&[V75452N 

SN75453N 

SW75454N 

SN75401N 

S4N754B2N 

SH754-B3N 

SN7S404S 

Ti.494CiN 

TL498CP 



05 

3 i-j 



2£C 

r or. 
2.1 a 
i n 

3_4fl 

8,78 
1.29 

1 2? 
i 40 
3 19 
3 19 
UN5 
i 49 

1 :j 

I B9 
IJK 



IM 

:: M 

'.:o 

■ 30 

■ IS 
2.49 
1.19 
i 85 

50 
1.48 
3.95 
3,« 
339 

£9 
t.10 
i!i 
3.75 
i&O 
3.75 
' : 95 
1 10 
3 70 
4*5 
5^0 
1 2 r j 

i to 
59 



4.20 

1-65 



74S00 5 39 

74502 .43 

74503 .45 
74304 ,52 
74S05 ,52 
74S00 ,49 

74509 .49 

74510 .42 

74511 ,42 
74S15 .42 
74S20 .42 
74S22 ,42 
74S30 ,42 
74332 49 
74338 1.19 
74S40 .49 
74SS3 42 

74564 46 

74565 ,40 
74374 69 
74386 .72 

745112 .72 

745113 72 
743114 .72 



74S124 
74S133 
743134 
743135 
743136 
743138 
74S139 
743140 
743151 
74S153 
74S157 
743150 
743160 
74S174 
74S175 
743160 
74S194 
74S10S 
743100 
743240 
74S241 
74S242 
743243 



743244 5299 

74S251 1J5 

74S253 1JS 

743257 120 

74S2-58 1.29 

74S260 ,75 

743200 2.79 

745237 2.99 

74528B 2.55 

745373 310 

745374 3.10 
745387 2.75 
745471 7.05 
743472 7« 

745473 7.35 

745474 &G5 

745475 005 

745570 5.75 

745571 5.75 

745572 605 
743572 805 

745940 l:^: 

74S&41 2.00 



DIP 

SWITCHES 



2 frHiErMii 5 .39 

4Po£.tion 1.19 

5 Position 1.29 

6 Position 1 35 




S139 

SPaiidon 1.49 
0Poai1«n 1,65 
10Posi1ian 1,68 



MUFFIN® FAN 




The dependable, low 
cosi. largest selling tan 
for commercial cooling 
applications. 

• lOScFmFj-aeaifdolftWV 

• 4.68" &■( ■■ i :C -J-:--:|- 
Wniyli: - 17 01 

SPECIAL PURCHASE 



& $9.50 



n. 



EOUT SPECIALS 



14411 ST .05 

74LS683 £.-i 'j-j 

74LS377 2V1 -09 

7415241 2/1,98 

3259 6.95 

6561 PAM a.95 

LM733CN 3/1.93 

LM323K 3 85 



657m 58.95 

StG 2852 3.35 

6353 6.05 

276B EPROM 2-95 

1802 8.95 

ZB0ACPU 4.93 

5522 695 

6502 CPU 5 95 



eoeoACPQ 

2102 flAM 
4060 RAM 
2T32 

UPD416 
LJP0411 



S29$ 
76 
1.40 
695 
248 
203 



2706 EPROM BV2995 
2114 6/1460 



502TCFTT 

2001 

8039 

WM5320 

9131 RAM 

EMM4402 

10415 



59.95 
3,95 
395 
5*0 
1.90 
1.83 
4.96 



5700 A/D 2/16 95 



TOIL FREE 

800-854-8230 

TWt 

910-595-1565 



,-.:--i 
7404 

rioi 

r*400 

,-.:.!.■ 

r400 

7-10 J 
■.-: ■ L' 
.--; ■ i 
7412 
7413 
7414 
7410 
7-P7 
74BO 
74S1 
;\.: 
7403 
7-1 2£ 
7428 
7427 
7420 
7-130 
7-1.32 
M37 
7-1:^. 
7 -13' J 
:'-!■■!.:■ 
7441 
7442 
74-:3 
7444 
7445 

;-:.■:. 

7447 

7*43 

7450 .19 

7451 .19 
7*53 .10 
7454 .10 
7458 .25 
7400 23 
7470 50 

7472 50 

7473 .34 

7474 34 



35 

2fl 



20 



^9 

as 



8fl 
50 



55 



.W 



74LSO0S 

74LSQ1 

741302 

74LS03 

74LS04 

74LS06 

74LS08 

74LS09 

74LS1Q 

74LS11 

74LS12 

74LS13 

74LSK 

7*;LSl5 

74LS50 

T4LS21 

74L322 

74LS56 

74L5Z7 

74LS28 

74LS30 

74LS32 



74LS33 55 
.45 



20 



42 



74LS37 
74LS38 
74LS40 
74L342 .70 
74LS47 .79 
74LS4B 95 
74LS51 .56 
744.354 
74L555 
74LS73 
74LS74 
74L375 
7JLS76 
74LS76 
74LS63A .70 
74L.585 1 19 
74L588 45 
74LS90 J7 
741302 .75 
74L383 75 
74LS95 .88 
74LS06 *6 
74L310T .45 
74LS109 ,45 
T4LS112 .43 



4000 S 35 

4001 .35 
400a 35 
4008 1-05 

4007 25 

4008 1.39 

4009 .45 



4010 


.45 


4011 


,35 


4012 


Vt> 


4013 


45 


4014 


1 .--• 


4015 


1.15 


4016 


hd 


4017 


1 19 


4016 


59 


4018 


4*. 


4020 


110 


4021 


1.19 



75 
.25 



4022 
4023 
4024 
4025 
402T 
4028 

4029 1.20 

4030 45 

4031 3 25 

4032 2.15 

4034 355 

4035 96 



7475 r .38 

7478 .34 

7473 4 60 

7480 .48 

7482 95 

7463 55 

7465 ,65 

7486 36 

7480 1.75 

7490 39 

7401 .57 

7402 .45 

7493 .45 

7494 ,69 
7405 ,65 
7400 80 
749T 2.90 
74100 2 SO 
74107 .32 
74100 



74116 



.37 
135 



74121 
74122 
74123 
74125 
74126 
74126 
74132 
74138 
74139 
74141 

74142 2.35 

74143 2.S5 

74144 2,05 

74145 .62 
74147 1.95 
74148 
74150 
74161 
T4152 
74153 
74154 

74155 .78 

74156 .78 

74157 ,88 
74150 1,65 

74159 2.43 

74160 .88 



59 
.60 



79 



120 

■ D9 



i 19 



74LS113 
74LS114 
74LS122 
74L5123 
74LS124 
74LS125 
74CS126 
74LS132 
74LS136 
74LS139 
74LS133 
74LS145 
74LS148 
74CS151 
74LS153 
74LS154 
74LS165 
74LS158 
74L5157 
74LS158 
74LS10O 
74LS161 
74LS162 
74LS163 
74LS164 
74L3165 
74LS165 
74L5168 
74LS103 
74CS170 
74LS173 
74LS174 
74CS175 
74JLS181 
74L5190 
74LS191 
/44.S102 
74LS193 
74JL519* 
74LS195 
74LS1&6 
74LS197 
74L5221 
744.S240 
74LS242 
744.5243 
74L5244 



74161 S .88 



89 
07 



H3 
85 



74162 
74163 

74164 

74165 .. 

74166 1.20 

74167 . „ 
74170 1 FjO 
74172 4 75 
74173 
74174 
74175 
74178 
74177 .. 
74179 1.34 
74180 

74181 175 

74182 75 
74164 2.2S 
741Q5 255 
74186 005 

74138 390 
74100 1.15 
74131 1 1$ 
74132 
74103 
74104 
74195 
74186 
74197 „ 
74100 139 

74139 1.30 
74221 1 19 
74251 
74273 1.05 
74276 1 60 
74279 „ 

74283 1.40 

74284 3 9Q 

74285 300 
74200 1.25 
74203 
74365 
74388 
74307 
74368 .. 
74390 1 45 
74393 1 00 
74490 1-BO 



68 



4041 
4042 

4043 
4044 



.45 



85 

1.75 

4047 1.25 
4048. 
4049 
4O50 

4051 1.10 

4052 1.10 

4053 1.10 
4055 3.05 
4050 2.95 

4059 956 

4060 1.30 
*050 .75 

4069 .35 

4070 .49 

4071 .35 

4072 35 

4073 .35 

4075 .35 
4070 1,29 
4077 35 

4076 .35 

4081 .35 

4082 35 
4065 195 



74LS245S2 2Q 

74LS247 1.1Q 

74L5243 1: 

74L524S 1.19 

744,3251 140 

74L5253 1.40 

74L5257 . 

74LS258 .96 

74L3259 2 95 

T4L5200 . 

74LS261 249 

744LS286 . 

74LS273 1.75 

74L5275 4.40 

74L5279 . 

74L32S3 . 
744,5290 

74LS293 . 

7.U.S205 1.10 

74-LS206 1.19 

74L5324 1.75 

74LS347 1.96 

74LS346 1.06 

74LS352 1.10 

74L3353 1,19 

74LS363 1.48 

74LS365 . 

74LS3S6 .80 

741,3387 .80 

74L5308 . 

74L5373 1. 

74LS374 1.89 

74LS375 . 

74L5377 1.95 

744_EaS5 1. 

7413386 . 

74L5390 1.95 

74LS393 1.95 

74LS395 1,70 

74L3399 535 

7415424 2,95 

74L5668 1.75 

74LS870 2.29 

OlLSOS 1.89 

01L596 1. 

B1L597 1.08 

10 S1LS08 1.89 
■ nlUHE PRICING 

I TOLL FREE 



4089 $295 
4003 

4004 5*5 

4098 229 

4099 2.25 
14400 12,05 

14409 12.05 

14410 12.95 
14412 12.95 
14415 505 
14410 4.05 
4501 



1.19 



1.25 
140 
-70 
.70 
170 
110 



75 
1,05 
1.15 
1.0S 
105 
1.19 

.60 
2.48 
1.15 
115 



00 

2.20 
1.15 
1.15 
00 
.98 
1.15 
05 



1.15 
1*0 
1.60 

1.89 



4502 

4503 

4505 

4508 

4507 

4506 

4510 

4511 

4612 

4515 

4516 

4516 

4520 

4555 

4556 

4566 

00C06 1.50 

BOC07 1.25 



1.85 



.05 
3.76 

1.19 
1 19 
1.30 
2.75 
1.45 
1.3& 
125 
485 



Mill Order P.O. Dox 17329 Irvine. CO &2713 

fldlll: 131uBE.EdlK](f. SlntaflnlC«M705 
[714] 5SS-8813 
H2 it. Trimble. San Jdss, Cft SSI 31 
[40B| 94LV7D10 



T1HM3; WO Cashior": CJuMk Ban": Wkr PflnvMial 
tJWClt* 1H&* 2 wN>;l lw procc isiig 1ncJto6f Oliver:: 
L«C « r-i* WMl a«]il Cird ■ a ¥.«. AMEx CB »M 3^ 
hV¥>C* rjhvga Add 3V shipo r^ A hnndl r.3 or (2.50. 
*n^t%ir.Jjr. lt-grt4l«f. Add toVi (gr [^fljgi t>r4*r» DT 
US P*re«l P«l IKfud*Tti<«pTiilrn ratrrfcor. NQCCO* 
Pnc» ubitrd to cnarvon wittwut nctict Somcj 
Mibftcl lo prtornma ifVtir ai*n« irm right [rjiuLyir.ii l>ib 
rnaiMilJCSursr BclJjil ^kci mny VHry 
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jrta. m .fcnrtta».»™ii.i™« innwuLMiMuiAnAMMi,!!. HANDLING CHARGES VOLUME DISCOUNT 

«H1« otmilNC IT MOM, till, 1 ill ]» III! !«... Ik .. w.. on lll-tll ■!«« t, «d ml ,» «*., ... Dia HI, H.,h«, JI Mb. Th-.l Bin Ml. M« Slid I ulon.uv"! i5d ioisO i S.iiwIb l"5 !"•: 

i porBr <lw moi»i wfltr, Mo*1rr Chsr&i. V«* » C D DJGf-KE ]f 04IAJMMITO **t* e™ii w brodvli pirthvltd lioni Of ill ihai preieflj] tt felnti.* .4 bt * 9.DI (tt.n . .Ad4t0.il* 50Q.DQ.iWfl.99 l*ti70*. 

Ot fitjudri il ittvrn^tf *i1hJi Hi dd|l fJOAi r«KpE wvl* a c^f at fgu inis«* Mai Mj^i1»dWiHA4 «•*« HOC .00 A Up Mo Charg* *100Q,00 1 Up Lo« 25'* 



> 

X 



CO 
CO 



CIRCLE 65 OfJ FREE INFORMATION CARD 



179 



t 



U BUY QUALITY ELECTRONIC & 
INDUSTRIAL COMPONENTS 
From the Source! 

mm MONTH'S SPECIALS! 

POWER SUPPLV MODULE 

WIDE RANGE INPUT 3- TERMINAL 
SWITCHING REGULATOR 
BOSCHERT 3T12AP 

input DC voltage - 10V to 60V 
Output DC voltage adjustment 
range -4.5V to 3QV Output 
current 0-12A Dimensions" 5" L 

' W " ,,, " H ^595 EACH 

DC Power aiBDfv 
POWER-ONE 
.HNS-9VQVP 
Input 115-230 VAC 
47-440 Hz Output. 
*5 VDC at 9A. Dimen- 
siuni 5'W « T"L « 3'.VH. 

19 95 EACH 




DC SBrttS Rwuiaior 
POWER 1B5-6 

Input DC voltaoo40V. 
output DC voilage ** 5V 
to -65V Input-Output 

mm difl 4 1VDC 
Dimensions 2W" ' 2V ' r-'H 

13 50 EACH 



muFFin Funs 115 vac ra/w hz 

IMPEDANCE PROTECTED 

HOWARD 4y."3q,»1V115CFMUi»N»w.... 8.95m. 

IMC W," Sq. ■'■ 1 V11S CFM New. 10.95 aa. 

ETRI JW"Sq,«1" SjICFMNaw 8.95m. 

220/240 Vts SO/SO Hl-IMPEFJANCE PROTECTED 



IMC 
IMC 



W St}. 
10" O.D. 



1V!"115CFMNcw.. 
3V230 CFM New.. 



. 9.35 m 
.19.95 aa. 



19S2 BTI SVLIMHIHA AUDIO OUTPUT 

COLOR TV PARTS TRANSFORMERS 

Remote Control Amplifier Mmiature-500 OHMS lo 6 
w/ Infrared Pre Amp 9.9SyS»t OHMS PC leaus.Z9e ea 

mECKANICIL 
TVTUItEl 

Channels 2-S3. Sylvama 
pari No 64-43617 10,95 ea. 

RELAY CD #1077 

SPST/23 MADC Coil-P C leads 1 . « 



TM«SF0RfflERS 

Dual PRI-115/230 
Sec-SV-3A 
18VCT-3A.. 3.75 



.98 e ea. 



I 



t 



UUUco. 



SOD Adams Blvd. Farmingaale, N.y: 11735 

51 6/690.-1100 • Toll Free 300/645-9060 
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DON'T 
BLAME 
THE 
SOFTWARE 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 

Spike Suppression. 125 VAC, 15 Amp, 

1875 W Total ■ 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $76.95 

ISO-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $128.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $115.95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppresor $186.95 

MastsrCharge. Vina, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 
(except AK, HI. MA, PR & Canada) 



Electronic Specialists, inc. 

171 South Main Street n/afie*. MA 01760 
Technical & N on 800: 16176551532 
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ELECTRONIC KITS 

FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME TV. HAS 

FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish type or colfee can typo depending on the 
signal strength in your area.} 
2304 MOD 1 (Basic Kti) S19.9S 

iLe« eww A Wuigs) 

2304 MOD 2 (Basic Pre-amp) S29.95 

ileis caM A tilbrtgs| 

2304 MOD 3 (Ht-Gain Pre-amp) 539.95 

tiKixiM CM* a tor.pngaj 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS [Kit) S24.95 

Assembled _ S34.95 

Stotled Microwave Antenna For Above 

Downverters ........ .539.95 

PREAMPLIFIERS 

HAL PA- 19 — 1 .5 mbz to 150 mhr I9db gain operates 
on a to 18 volts at lOma. Complete unit SB .95. 
HAL PA-1.4 — 3 mhz lo 1.4 ghz. 10 10 12 db.gain op- 
erates on 8 to 1 8 volts at 10 ma. Complete unn S12.95. 
(The above units are ideal lor receivers, awnleis, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 

BOARD AND PARTS $69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS $39.95 

16 LINE ENCODER KIT, COMPLETE WITH CASE. 

PAD AND COMPONENTS 539.95 

12 LINE ENCODER KIT, COMPLETE WITH CASE, 
PAD AND COMPONENTS S29.95 

Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MANY. MANY OTHER KITS AVAILABLE 

1— » tl -*, U „*liH it MhmM Hat Ittw h MP* 
HJU.TKMEI I M I rt 1 1 1. It K d- «r atwnv I J I) W- 1 TBI 

*t#i Hal-Tronix 

jK P.O. *a* 1401 

•tt-xTc a^MM Southgai«. Ml 4*19* 

wtixm 

Drain wf. km will »( MiPrtn ' m r -, , D ixttwi 

QNITUMlWHm a-PCyriDHAL CHJ.ftat*.>HE MOuESTJO 
mrjMu.i™ 0H *" E " L " a T«'*hH:JM PLUl« latCi'JOI ADOITrOaf 

IMF UtYH A I K^H. . al jj yj 7r.11 H»HE; mtf IIP u J.| -hz £.rm.-, t \ 
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JAVANCO 

TOTB PUTS SBrERlUHSET 
1SD Ml m SCUTE, NM.Il IE TEHM. 37201 



VISIT OUB 

soon SO. FT 

SAMPLE STORE 



w&mv £ 



i 



HICK-lflO S3!. so 

TRIHHEP. POTEST 10HETEKS 
(10) EA, H TTPES 
Blnlxture control! .fccith 
vert jnd horic ncmncs 
(OUP- HEVEST ASSORTHEMT) 

inn pra. tp.uwei commls 




ORDER LINE 



Rnn-251-5555 TOLL FREE 

maLa teiiDWTS l-.«*r»*-«» SlS.OOmmimornorder^ 

VI iH'I'iC OiMtCES- II. 75 TOTAL KECAXULIS Or HEIGHT AttD SHE ,0F 0HDER. 
COD.S St. 75 TOTAL SHIPPING: QUAHTITY 0WER5 HECOTJATXt) F.O.^ SHIPPER 
PRIBTED CIRCUIT t OAUP PFIHTEO CIRQIJIT BOAAD PKIJlTErj CIRCUIT tOAPP 

s i h g le s ipe b smcu jTJB iMlt * lm B 1 " g LE s "' nP 

UCE- InllTE CLASS EPOIV SCE-1UJE CLASS IPOII P-PHEHOL1C 

ALL DlKCTSloaS AXE IH HCHtS 



JAVA* 0K9ER ( 

PCa-1001 
peg- 1002 

PCS- 1 00! 
FC1-10PA 

PCS- IO05 

roD-locs 

PO-1007 

PCI- toot 

PCI- 1 009 
PCI- 1010 
PC 1-1011 
PCt-1011 
FCB-1013 
FCB-iOI. 
PCI- 101 s 
FCt-1016 
FC 1-1017 
PC1~)0]B 
PCI- 1019 
FC1-10Z9 
PCI- 1011 
PC1-1021 
PCI- 1023 



DISC. 

HCE 
UCE 
BCE 

F 

F 

F 

F 

J 

F 

F 

HCE 

UCE 

act 

WCE 
BCE 
1GE 

F 
UC£ 

set 

ME 
BCE 
F 



n 

3 



oiKUsioas 

12 X II 

36i x n 

12 3/1 X 1 5/1 
j T/l X 171 
2*t fll/l 
6 x 2«c 
t I 71 
Mil 

<t > 7 )/lb 
lit I 1 lilt 
111 I J 

n x it 

10 x 21 

lie I i 7/B 

2 5/1 I 11 5/U 

I 1/1 X 9 

11 x 5 
9 i 101 
Ik i 11 

12 x II 
A I Mi 
71 x 2t 
IB I It 



16'. 



5 ,«0 
S2.B0 
52.10 
53.50 

SB.iO 



rt.-i.Li is, LMic.nu.KM ami lid 
MV iKKi . ran jB,«a m MtuTt 
HicnciKiius lu mi mk ruLi 

IF TOtl KVT.HII III rt«I E*T TW> 

orr.viit it mi nn vyi it 



m 



MCKR-90 mLAR CAPACITOR tlT $1 

W radij] prinEctt circuit 

bypbTtt and cou-pliriE rsylar 

LvriT C4p*C J tiiTfi .srij'jf hj, 

sen* pDlvccttr f[; 

ALL C0CJDFOR EVERV DAY 

PROJECTS 

tlEXACT FOR THE POCirETBOOK 1 t 

paeltd in n plant ic,cl«iif 
It ay vith hinpid lid 

IS TirtS (5) EACH 



'ft 



ft 



/ HCKA-im / 






■'bwIV 




Ifrliff-y- 













I7-!«l iTS.-M 

| AJ i.UTi**f-£ F'KfJjT. 
h» DEltC.xEB FM HIAT- 




FSCV-iDfl POLYSTYRENE KIT 
1Q& po«._ «Jil U#d P0LT 
Cn- r 'S iiiortfd 
vt>lt«jjai . . chei* 
tips w'!ii::h itany brr* 
b*c«ua« of itiulht^ 
atnd low fjllute x»t* 
lfl TFYES or (6) PCS. 
106 POLYSTPREtfE CAPS 
iRJln riackf..! I-, ■ r#- 
un«ibl* t hln^td top boK 



l.«* 4 P0LT -, 

« «rt tht/ psCK-lyi*/ 
Jr pr*far/ I 

" m 




KI..170 PC LEAD CERAMIC OISCS S12.71 

270 ceramic disc cjfi.ic i to;r. 

printecl cl rcutr If jd» 

COOP USEABLE VALUES . price 

lnclvdet.ll seel ion clej 

pldsclc box vltti hine.ee* 

tor fruiPStlr r tit ajnv 



(11) TYPES of 15 PCS 



FH-1EUSE HOLDER (3)(or 52. 0C 
OVERALL LUNCTB.IJIC.HnLC-ER 
60 INCHES. DUAL HIRES. 

i»3?Ufc&?T iCATALOG $2.00 




»:» '40 PG.CATALOG CRAMMED w/GOODIES ( E^^/Q^ER) 



£2 " 



w 

Q 
2 

o 

rx 

I- 

o 

LU 
—I 

HJ 

6 

Cl 

< 

rx 
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IE-V.1l SLIDE SWITCH KIT S1H.?5 

7 2 SLIDE SWITCHES 
TJcp inCludtrH hh*tid¥ fc-u»rarilf 
A upct Lan d 1 v I4ed . n 1 nR pel top tray. 
] iwitchc: fa, dT 16 typci 

JLSj;-72 SLIDE SWITCH KIT $18.75 
*2 ilidt cprltchtf , pric* 
includts , handy rnjieahl* 
l.icr i-: trjjy.wlth hinfted 

op.d1v.d.*J pars.ciofii TotJ 
■iav icctn t^ any iw.tclifl 
. 5U]TCH£S OF A TYF-r 3 fi 
i»t IB SECT. DIVIDED TRAY. 




SEPtLI 



OBI 



FORMED 

LEAD pr: 

B0AP-D I .- ■ 

'ATT A5?T 

"""' H SETT 
THAb 
S3 T 5 
S)val- 
uci LEADS Cl'T AfltJ 
I READY P0R tl-SERTIDK 



TJ-5* sfi/50 [J) roR S15.00 

Si S «?f^ T1LC P^aWMW CAH PRODUCE $V. 12V, IB*. 24V 
M?Zr 3 S;* IV J[fST BT COHBINIWC 1TIE HINDtHGS YCW CAS 
S-STStSSI A60L;T AMY tRAflSISTOR POWER 5LJPPLT YOU UAHT 

RECTIFTER, HULTIPLY AC VOLTACE BY 1 , 1 LESS ABOUT U 
VOLTS fOR RECTIFIEU DROP 




ECKA-72 Mjjfi-AXIAL KIT So 
72 axial ]yt let . pricp 
InclLrdei IB tfCtloi) crsni. - 
aeLnvr.ul th hlnjccd lid and 
rtuaclblc. for r-jft'- 1 ■;hinc 
! IAS AXIAL MUST!: 1 

r yTB tAPAOTOM 




FCKR-72 HIKI-LVTIC kIT 

72 rfdlll flectrc-lyt i r:t 
jr-ri'ce Include! hand^r r*» 
uleabic IS icction conr- 
ainr; with hi n ltd lid, 

* f fl . IB typci , 
Mr. LIMtT PER ORDER 
WHILE THEY UST.CR13Y 



I' . 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TnFT , 

WIRED 




SPECIFICATIONS; 



PUCI •; 



r ;'«!,,< »Hhj |i.::-f 






lW« 


AC-! AC m«p«i 




IP i N*rin*t+AC 




AU-'i.- ■.■ITf 


llfli 


OV-I.. Uuiaportt Chm 




~^. 


4MJ 


EtWNl tw bu Mfd 


[i« 



The CT-90 it the most versatile. Feature packed counter available for leas 
than S300.QOf Advanced design feature* include three se tec-tab tc gate timet, 
nine digit*, gate indicator and a unique display hold function which holds the 
ditpl ayed count after the input signal i s removed Also, a I OmHz TC XO time 
base it used which enables easy zero beat calibration checks against WW V. 
Optionally; an internal nkad battery pact external time base input and Micro- 
power high stability crystal oven time base are available The CT-90, 
performance you can count on! 



Range 
Sensitivity: 

Resolution: 



Display: 

Time base. 



20 Hz to 600 MHz 

Leu than 10 MV to L 50 MHz 

Lest than 50 MV to 500 MHz 

Ol Hz (10 MHi range) 

1,0 Hz (60 MHz range) 

10,0 Hz (600 MHz range) 

9 digilt0.4 JJ LED 

Standard- 10.000 mHz, 1.0 ppm 2O40°C, 

Optional Micro- power oven-Q.I ppm 20-40"C 

8-15 VAC @ 250 ma 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges - each with pre- amplification, 
dual selectable gala times, and gate activity indication make measurements a 
soap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1 ,0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham aback. 



Range 


20 Hz to 525 MHi 


Sensitivity: 


LrasUiuiSOMVto 150 MHz 




Less than 150 MVio500 MHi 


Resolution: 


1.0 Hi(5 MHz rings) 




10.0 Hi (50 MHz range) 




100.0 Hz (500 MHi rants) 


Display: 


7 digits 0.4" LED 


Time base 


1.0 ppm TCXO 20-<0°C 


Power 


12 VAC ® 250 ma 



PRICES; 

CT-70 wired. 1 yearwamnty 
CT-70 Kit, 90 day parts war- 
ranty 

AC-I AC *d«pter 
BP-1 Nicad pack + AC 
adapter/charger 



S99.93 

84.95 
3.95 

12.95 




7 DIGITS 500 MHz $7955 

WIRED 

Here's a handy, general purpose counter that provides moat counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input Impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHz all the way up toSOO MHz with excel lent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pact option and the M IN I- 100 makes an ideal addition 
to your tool box for "in-the-field" frequency checks and repairs. 



8 DIGITS 600 MHz $159f TRPn 

WIRED 

SPECIFICATIONS: 



PRICES: 




M1NM00 wired, 1 year 




warranty 


S79.95 


AC-Z Ac adapter Ibr MIN1- 




100 


3.95 


BP-Z Nicad pack and AC 




adapter/charger 


12.95 



SPECIFICATIONS: 


Range: 


1 MHz 10 500 MHi 


Sensitivity: 


Less than 25 MV 


Resolution: 


100 Hz (slow gate) 




1.0 KHz (fast gate) 


Display: 


7 digits, 0.4" LED 


Time base 


2.0 ppm 20-40" C 


Power 


5 VDC ® 200 ma 



Range: 
Sensitivity: 





Resolution 



20 Hz to 600 MHz The CT-5 is a versatile Cab bench counter that will me asure up to 600 MHz 

Less than 25 mv to ISO MHz with S digit precision. And, one ofitsbesi features is the Receive Frequency 
Una than 1 50 m v to 600 MHz , 
l.i.i Hi- 160 MHz range) 
100 Hz (600 MHz range) 

8 digits 4" LED receiver's VFOis ale thaiis required for use. Adding the receiver adapter w no 

2 ppm20-4O B C W1 V limits the operation of the CT-50. the adapter can be conveniently 

1 10 VAC or 12 VDC switched on or off: The CT-50. a counter that can work double-duly! 



' Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily program m cd for any receiver and a simple connection to the 



PRICES: 




CT-50 wired, 1 year warranty 


SI 59.95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA-1, receiver adapter kit 


14.95 


RA-'I wired and pre-program- 




med (send copy of receiver 




schematic) 


29.95 




DIGITAL MULTIMETER $99 f IRED 

The DM -700 offers professional quality performance at a hobbyist price. 
Features! include. 26 different range* and 5 functions, all arranged in a 
convenient, easy ID use formal. Measurement J are displayed on a tlfge .J ; .-:: 
digit. Vt inch LED readout with automatic decimal placemen!, automatic 
polarity , ovemnge indication and overload protect loo up to 1 250 volts on all 
range*. makitiEJr virtually goof-proof! The DM-700 looks great., a handsome. 
Jet black, rugged ABS case with convenient retractable rile bail makes 'it an 
ideal addition to any shop. 



aaas 

DM-700 wired, 1 yearwanarty 


S99.S>5 


DM-700 Kit, 90 day pans 




warranty 


79.95 


AC-1, AC adaptor 


J.9S 


BP-3. Nicad pack +AC 




adapter/ charger 


15.95 


MP-1, ProtxWl 


2.95 



SPECIFICATIONS: 


DDACvotts: lOOuV to 1 KV. 5 ranges 


DC/ AC 




current 


0, 1 uA to 2.0 Amps, 5 ranges 


Resistance: 


0.1 ohms to 20 Megohms, 6 ranges 


Input 




impedance: 


10 Megohms. DC/ AC volts 


Accuracy: 


0,1% task DC vol is 


Power 


4 C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency, 

• Great for PL lonei 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

S39.95 Kit S39.9J Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug »*,...., ,S 7.95 

High impedance probe, light loading, <,*.„*» 15,95 

Low pass probe, for audio measurements .....*. »*;.*.*.*, 15.95 

Direct probe, general purpose usage 1 2.95 

Tilt bail for CT 70, 90, MINE- 100 3.95 

Color burst calibration unit* calibrates counter 

against color TV signal , T . , - - . - - 14,95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
M H ;. S mall sire, powered by plug transformer- Included, 

• Flat 25 db gain 

• BNC Connectors 

• Great for sniffing RF with pick- up loop 

£34.95 Kit S44.95 Wired 



i -i us ii, ;l : :m ii :v i is. 

2575 BAIRD RD. • PF.N FIELD, NY 14526 



PHONE ORDERS 
CAI.I 7l6-.SS6-39.Sfl 



oi$io o*< 

odd! SO NY 



add 1 SS COD add 

tidanti. add 7 laj 



> 

Tl 
33 



EC 
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MPSysTEivts 

f MPSySTEM5 

IVI P SySTEMS 

MPSysTEivts 



Fast, Reliable Service is Our 
Specialty. 



MP SYSTEMS 

WILL IMPROVE 

YOUR MEMORY . , . 

16K EXPANSION Kit 64K EXPANSION KIT 
fl pes 41 16 200 ns S pes 4164 200 ns 



o 

LU 
~t 

UJ 

6 
Q 



182 



$11.95 



$74.25 



AND DRIVE YOU 

iMIs" Industry Standard 5 I f Winchester Disk 
Drive 

6 rr.6 S865 00 

Siemens'' 3 Floppy Dish Drive 

FDD 100-B . S300 00 



FRANKLIN ACE 1000 
$1350.00 



APPLE CLOCKCHIP 



MMSB167AN 



EPROMS 



2708 
2732 



5 65 2716 5 50 

9 00 2532 12 00 



DB CONNECTOR 



DB25P IRS232I 

DB25S (Femalei 

Hood . . 

DB9P . 

DB9S 

Cover 

DB15P 

DS15S 

Covei 



S2 95 
4 25 

1 B0 

2 50 

3 37 
1 10 

3 77 

4 21 
1 25 



6500 FAMILY 



H6502P 
A6S11P 
H6520P 

R 6522 P. 
H6532P 

R6545P 
H6551F 



S 6 95 
34 55 
4 00 
6 20 
8 55 
17 65 
. 8 75 



LPS II- 

High resolution high speed tigni pen lor Appk j H ' 
Computers Compatible with franklin Ace 1000 

S349 00 



ASK FOR FREE FLYER 

ASK FOR QUANTITY PRICING 



Si 00, 00 minimum order- 
Terms COD Prepaid or credn to rated lirm*. 
FOB.: Laguna Hills. C a 
Shipping charges will be addled. 
All pricing sub j eel la change without notice, 
Call lor quantity pricing. 
Bank card* accepted: MasterCard. Visa: 



\ . MPSvstems 

/ 23341 DEL LAGO 
* LAGUNA HILLS. CA 92653 
(714) 770-6411 
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THAN A VARACT0R UHF TUNER 



SATISFACTION 

GUARANTEED 

$15.00 

Freq Hang* UKF470 
889MK; Channels U-83 
Ocbui Channel 3. 
Available on request: Cb 2 or 4 , 

Modified High Gain Tuner $15.00 

1 . The first thing we do is change the standard 
diode found in every toner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output for 
maximum Pre-Peaked gain. 

3. The tuner is fed a standard 1 0db antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner is tuned 
to the desired channel and its oscillator is 
offset for the desired output frequency as 
follows: 

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68rVthz 

We call this step peaking because the tuners output looks like 
a peak on our speeirum analyzer and the highest point of thai 
peak is actually adjusted tor the desired output 

4. Finally, we measure the tuners output one 
more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

This procedure was developed by GILCO and its our computer 
derived performance charts that make our tuner better. Thai's 
because almost every tuner gets a different value coil before 
it's peaked and then a different value col after it's peaked The 
combinations are endless and the way we determine Ihe values 
Is our secret. 



PRINTED CIRCUIT BOARDS 



Part No. B21 Printed Circuit Boaro $17.00 

1. This Printed Circuit Board uses only one 
jumper, others use 9. 

2. The component layout is screen printed on 
the Component side of the pre-drilled P/C 
Board. 

3. The solder side of the PIC Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This PIC board was designed to take advan- 
tage of the Gilco High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 
inferior Varactor Tuners. 



ELECTRONIC PARTS KITS 



Part No. B22 Complete Parts Kit $10.00 

All resistors 130), Potentiometers |1-5K. 3-1 OK), Panel Mount 
Potentiometer (10K). Electrolytic Capacitors (6) Ceramic and 
Mylar Disc Capacitors (35). Variable Capacitors (4), All Inter 
grated Circuits (7), Voltage Regulator. Heat Sink, Diodes (4), IC 
Sockets (4-8 pin, 3 14 pin), Power Transformer (Z4V/1A), Coil 
Kit with No. 26 wire (4). Speaker (4"-3 0*,), Standolts, Coaxial 
cable. All misc. Hardware, etc. All parts are individually 
packaged and labeled. 

All components including the wire, Hardware, Coaxial Cable and 
heat sinks are included in the parts kit. This means your as 
sernbly time from start to linish is only 4 hours. 

Order ail 3, B20. B21 , B22 110.00 

Order 5 each, 820, B21 , B22 95.00/set 



Pari No 

A02 



ACCESSORIES: AMPLIFIERS 



Kit $18.00 



New 2 Stage Low 

Noise 28db gain RF 

Amplifier Specially 

designed lor kit builders 

New 1 Stage Low Kit $10.50 

Noise 1 4db gain 

Amplitier 

75-300 OHM matching 

Transformer. 

Coaxial Connectors. . . 

MaU order only. Send check or money order to: 
GILCO INTERNATIONAL, INC. 

P. 0. Sei HIT, Or* BaMls. FL 33124 
Tel. (305) 023-5091 For COO orders add 10% shipping 
and handling or tor orders over $50, add 5%. 
FL rttMeau add 1% ufci lei. Platte wrtu tor man I 



A03 



A04 



F59 



SI .00 
.30 



FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model AS01 Power Amp 

■ Pure Class A 25 W + 25 W 

' Switchable to Class A B 100W + 100W 
" Switchable to Bridge Class A 100W mono 
' Switchable to Bridge Class AB 300W mono 
' Frequency Response 5-2O0KHz (-IdBJ 
' Signal-to-Noise Ratio 120dB 

* Non-magnetic Chassis 

* "Out-board" comprehensive protection 
circuitry 

' DC circuitry with limited use of NFB 

' High Efficiency Fluid Convection Cooling 

■ TFfb under 0.007% 




$299.00 



Model A502 DC Stereo Control Center 

1 Direct DC coupling from Input to Output 

* DC servo circuitry 

' Cascade FET Input In all stages 

' Separate Moving Coil RIAA amplifier 

* Distortion below 0.005% (3 V) 

■ Max Output 15V 

■ Frequency Response 20Hz-20KHz ±0.2 dB 

* Maximum Phono Input 

MC = 16mv RMS (1KHz) 

MM = 270mvRMS (1KHz) 
' Built-in Headphone amplifier 
' Relay Output Muting S349M 




$349.00 



Model A 1033 Integrated Tube Amplifier 

* Latest Japanese Design 

* Distortionless Output Transformer using 
special winding techniques 

" Most circuitry on PCB for easy assembly 
and hum free performance 

■ Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
(near class A performance) 
'THD under 0.4% 

■ Frequency Response 30 '-30,000 Hz |-ldB) 

* Separate Pre-Out and Main-ln i/ir «m v 

ml UNLT 

S499.00 



(• (• 1* « * 



$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



Parts Values for Builders and Fixers 

In Stock! High Quality! Big Selection! Personal Service! 



Two-for-One! Programming 
Books for Your TRS-80® 



Save *7 95 



Ah* 

I TRS-BO 
GRAPHICS 





Transistor 
Checker 

1495 

Indicates "opens", 
"shorts" and cur- 
rent gain in small- 
signal and power 
types, PNPand 
NPN. In or out of 
Circuit- Requires 
"AA" battery, 
22-025 . .. 14.95 



Computer Connectors 




Both 
For 

®Home Computer Programs, House- 
hold hints let you use your Model III 
lor home finance, meal planning, lawn 
and plant care, tutorial math problems, 
Christmas card mailings, even bingo and 
darts. 330 pages. 62-2069 

ill Introduction to TRS-80 Graphics. 
Explores the computer's ability to create 
appealing graphs, outlines and many 
more special effects using line printer, 
character and pixel graphics. For BASIC. 
1 34 pages. 62-2073 



Project Enclosures >» 
31% Off 




"Silver" finish, aluminum Panel Lettering 
chassis, vented steel top. 

IS 2Vix 51/16x45/11: Reg. 6.95. 

270-228 Sale 4.77 

MVUxVhxSVt'. Reg. 9.95. 

270-229 Sale 6.88 

B Panel Transfers. 4 sheets. 270-201 .... 2.59 



•"—"N. Capacitors 

Mylar and ceramic discs. 
Includes NPOs, Hi-Qs, N-75US. 
272-801 Set of 100/1.98 



12VDC Solenoid 




399 



"C" frame. For 
robotics, model 
trains, opening 
valves, more. 

31-ohm, 430 mA 
coil. 

273-251 . 3.99 



Miniature 4PDT Relays 
For PC or Socket Mounts 




499 



12VDC. Switches 
up to 4 circuits. 
Rated 3A at 125 
VAC. 75 mA, 160- 
ohm coil. 
275-214 . , 4.99 
120VAC. 
45 00 -ohm coil. 
275-212 . . 4.99 



149 

1 Each 



Relay Socket. 
Rated 3A. For 
above. 
275-221 .. 1.49 



Solder 25 D-Submini Peripheral 
Connectors. Use optional hood when 
less than 25 conductors are required. 

GO Male. 276-1547 2,99 

M Female. 276-1548 3.99 

ED Hood. 276-1549 2.19 

Quality Microwave Devices 




EBMRF-901. Low-noise NPN for small- 
signal HF use to beyond 2 GHz. Manufac- 
turer's prime. 300 mW. 276-2044 . . . 2.99 
iH-P 5082-2835. Schottky barrier di- 
odes. Ideal for UHF and SHF mixers, tpF 
max. 276-1124 Pkg. of 2/1.99 



Audio Connectors 
For Stereo Hookup 



NEW 




Project LED Lamps 

TLG-107. Light it up 

with LEDs. High 

brightness. Mounts in 

a/is" hole. 2V at 20 

mA typ. Green. 

276-034 . . Sale Pkg. 2/69C 

8-Position DIP Switch 



30-Gauge £ ^ 
Kynar Wire fl IF 



50 Feet 



239 %^ 



Color 


Cat No 


Spool 


Red 
WhIS 

Blue 
Yellow 


273 501 
278-50? 
278-503 

278-504 


2 39 
2.38 
2.39 
1.38 



199 



For digital or 
low-current 
use. Mounts 
In 16-pin DIP 
socket or on 
PC board 
275-1301, 
1.99 



Assorted Magnet Wire 
3 Spoofs kirS- 

399 

40 ft. Of 22-ga , 75 ft. of 26-ga., 200 
ft of 30 ga. Ideal for winding coils 
278-1345 3 Spools/Sale 3.99 




EOIN Plugs. For speaker con- 
nection to car stereos, European 
hi-fi gear. Solder-type. 

274-008 2/796 

HoiN Inline Jacks. Solder-type. 

274-009 2/79C 

IN] Stereo Playback Y-Adapter. 
Adapts phono plugs to Va" mike 
jack 274-369 1 .99 

Solid Buss Wire 



Crystal Mike Element 
169 

For projects thai call 
for sound. High impe- 
dance. Perfect for re- ■. 
placement. 
270-088 1.69 




Axial-Lead RF Chokes 

Low As 

79 c 

For RF bypass, filtering and peaking, 
10 u.H. 1.5 amps '/*" dia. x 7 la" long. 

273-101 79* 

100 pH. 2.0 amps. =>/, «" dia. x Vlt" 
long. 273-102 99C 



■|49 



50 Feet 



Makes ground wiring easy. For Pert- 
Board and PC projects. Pretinned 
24-ga. copper. 278-1341 1.49 




Micro SPDT 
5VDC Relay 

249 




Rainbow Wire Packs 



939 

fc Fac. 



Each 

24-ga. solid copper. For low-vottage 
hookups. Intercoms 
2-Conductor. 35' 278-755 .2.39 
4-Conductor. 25: 278-757 . . . 2.39 



Just "texfix'W Contacts: 1 amp 
at 125VAC. 55-ohm, 90 mA coil. .100" 
centers. 275-240 2.49 

Fast PIN Photodiode 

Save 1 
50* 



Reg. 

1.49 



99' 



TIL413. High linearity. PRV: 
30. Diss: 150 mW. Perfect 
(or IR communications, 
even music. 276-144 . . 99C 



Radio /hack 



A DIVISION OF TANDY CORPORATION • OVER 8700 LOCATIONS WORLDWIDE 

Retail prices may vary at Individual stores and dealers 
CIRCLE 67 ON FREE INFORMATION CARD 



> 



ID 

s 

183 



4164 



64K DYNAMIC 
200 NS 



TMM2016 



2KX8 STATIC 
200 NS 



ALL MERCHANDISE 100' n GUARANTEED! 



STATIC RAMS 



1101 


256 « 4 


(450M) 


1.95 


5101 


256 i 4 


(450nt) (cmoi) 


3.95 


2101-1 


1024 X 1 


(450m) 


.89 


2102L-4 


1024 x 1 


(450ns) (LP) 


1.29 


2102L-2 


1024x1 


(250n>) (LP) 


1.69 


2111 


250x4 


(4S0n») 


2.99 


2112 


256x4 


(450nt) 


2.99 


2114 


1024x4 


(4S0ns) 


6/14.95 


2114L-4 


1024 X 4 


(450m) (LP) 


6/15.25 


2114L-3 


1024 x 4 


(300ni) (LP) 


8/15.45 


2114L-2 


1 024 x 4 


(200114) (LP) 


6/15.95 


2147 


4090 x 1 


(55m) 


4.95 


TMS4044-4 


4006x1 


(450m) 


3.49 


TMS4044-3 


4099 x 1 


(300ns) 


3.99 


TMS4044-2 


4096 x 1 


(200ns) 


4.49 


MK4118 


1024 x 9 


(250n>) 


9.95 


TMM2016-20C 


2048x0 


(200ns) 


4.15 


TMH201 6-150 


2048 x9 


(130ns) 


4.95 


TMH3Q1S-10: 


2048 X 9 


(100m) 


6.15 


HM6116-4 


2048 x 6 


(200nt) (cmot) 


495 


HM6116-3 


2049x9 


(150ns) (cmot) 


5.95 


HM6116-2 


2048x8 


(120ns) (cmot) 


8.95 


HM6116LP-4 


2049x9 


(2O0ni) (cmos)(LP) 


6.95 


HM6116LP3 


2048 x 8 


(150nt) (craot){LP) 


8.95 


MM6116LP-2 


2048x8 


(120n>) {cm 01) (LP) 


10.95 


Z-6132 


4096 x 8 


(300n>) (Qllll) 


34.95 


LP - Low Power 


Qslal - Quatl-Slailc j 


DYNAMI 


TMS4027 


4096 1 1 


(2S0ns) 


1.99 


UP0411 


4096 i 1 


(300n>) 


3.00 


MM5280 


4006 x 1 


(300ns) 


3.00 


MK4106 


8192 1 1 


(200n>) 


1.9S 


MM 5298 


B192 i 1 


(250ns) 


1 85 


4116-300 


16384 X 1 


(300n») 


8/11,75 


4116-250 


16384 I 1 


(250ns) 


8/11.95 


41 16-200 


16384 x 1 


(200ns) 


9/13.95 


4116-150 


16384 x 1 


(150m) 


8/1S.95 


4116-120 


16394x1 


(120ns) 


8/29.95 


2118 


16394x1 


(150ns) (5v) 


4.95 


4164-200 


65536x1 


(200nil (5v) 


6.25 


4164-150 


65536 X 1 


(tSOnt) (5v) 


7.25 




5V - lin 


gje 5 vol I supply 






EPROMS 




1702 


256x6 


(1u» 


4.60 


2700 


1024 ■ S 


(450 nt) 


3.95 


Z7M 


1024 x 8 


(450ns)(5») 


5.95 


2716 


2049 X 8 


(450nt){5v) 


3.95 


2716-1 


2048x9 


(3S0na)(51r) 


S.2S 


TMS2516 


2049x8 


{450m )(5») 


5.50 


TMS2716 


2048 x8 


(450ns) 


7.95 


TMS2532 


4096 X 9 


(4S0ns)(5«) 


7.95 


2733 


4096 x 


(450n») (5v) 


4.93 


2732-250 


4096x9 


(250ns) (5») 


12.95 


2732-200 


4096 x 8 


(200ni)(5v) 


16.95 


2764 


9192 X 6 


(450ns)(5v) 


16.95 


2764-250 


8192x8 


(250n>)(5x) 


.18.95 


2764-200 


8192 X 6 


(200ns)(5v) 


24.95 


TM52564 


8192 x 8 


(450na)(5») 


24.95 


MC 68764 


9192x8 


{450na)(S«)(24 pin) 


39.95 




5v - Single 5 Volt Supply 




EPROM ERAS 




Capacity intensity 






Timor 


Chip (uW/Cm'J 




PE-14 




6 5,200 


83.00 


PE-14T 


X 


6 5,200 


119.00 


PE-24T 


X 


9 6,700 


175.00 


PL-265T 


X 


20 6,700 


255.00 


PR-125T 


X 


16 15,000 


349.00 


PR-320 


X 


32 15,000 


595.00 



DISC 




! CONTROLLERS | 


1771 


16.95 


1791 


29,95 


I 1793 


38.95 


1795 


54.95 


' 1797 


54.95 


6943 


34.95 I 


9272 


39.95 


UPD76S 


39.95 


1691 


18.95 


2143 


18.95 


INTERFACE 


8T26 


1.69 1 


BT28 


2.49 1 


8T95 


.99 1 


8T96 


.99 1 


8T97 


.99 1 


8T98 


.99 1 


DM6131 


2.95 1 


DP8304 


2.29 1 


DS883S 


1.99 1 


DSB8 36 


.99 


MISC. 




3242 


7.95 1 


3341 


4.95 1 


MC3470 


4 .95 1 


MC3480 


9.00 1 


] 11C90 


1395 I 


95H90 


7.95 


! 2513-001 UP 


9.95 1 


2513-002 LOW 


9.95 1 


SOUND CHIPS I 


1 76477 


3.95 1 


1 76469 


8.95 


AY3-6910 


12.95 


MC3340 


1.49 


CRT 




CONTROLLERS 1 


6845 


14.95 I 


68B45 


35.95 


HD4650SSP 


15.95 I 


6647 


12.25 


MC1372 


6.95 I 


68047 


24.95 


6275 


29.95 I 


7220 


99.95 


CRT5027 


39.95 I 


CRT5037 


49.95 


TMS991SA 


39.95 I 


□ P8350 


4S.95 


BIT-RATE 


GENERATORS I 


MC14411 


11.95 


BR 1941 


11.95 


4702 


12.95 


COMS018 


16.95 


COM9116 


10.95 


MM5307 


10.95 


UARTS 


AY3-1014 


6.95 


AV 5-101 3 


3.95 


AY3-101S 


6.95 


PT147Z 


9.95 


TR1602 


3.95 


2350 


9.95 


2651 


8.95 


TMS6011 


5.95 


IM6402 


7.95 


IM64Q3 


8.95 


INS8250 


14.95 


KEYBOARD 


CHIPS 




AYS-2376 


11.95 


AYS-3600 


11.95 


CLOCK 


CIRCUITS 


MMS314 


4.95 


MM5369 


3.95 


MM;.":". 


4.95 


MMSB167 


8.95 


MM ... ;■-■: 


11.95 


I MS MSB 32 


6.95 J 



CALL US FOR VOLUME QUOTES 



Z-80 

2.5 Mhz 



Z80-CPU 


3.95 


zbo-ctc 


5.95 


Z80-DART 


15.25 


Z80-DMA 


17.50 


ZSD-PIO 


5.75 


Z80-SIO70 


16.50 


Z 80- SI 0/1 


IB. 50 


zao-sio/2 


18.50 


Z SO- SI 0/9 


16.95 


4.0 Mhz 


Z80A-CPU 


6.00 


Z80A-CTC 


8.65 


Z80A-DART 


1B.75 


Z80A-DMA 


27.50 


Z80A-PIO 


6.00 


Z8DA-5IO/0 


22.50 


Z80A-SIO/1 


22-50 


Z60A-SIO/2 


22.50 


Z80A-SIO.9 


19.95 


6.0 Mhz 


zeoB-cpu 


17.95 


Z80B-CTC 


15.50 


ZSOB-PIO 


15.50 


ZILOG 


Z6132 


34.95 


Z8671 


39.95 


CRYSTALS 


32.768 khz 


1.95 


1.0 mhi 


4.95 


1.8432 


4.95 


2.0 


3.95 


2.097153 


3.95 


2.4576 


3.95 


3.2768 


3.95 


3.579535 


3.95 


4.0 


3.95 


5.0 


3.95 


5.0688 


3.95 


5.185 


3.95 


5.7143 


3.95 


6.0 


3.95 


6.144 


3.95 


E.5536 


3.95 


8.0 


3.95 


10.738635 


3.95 


14.31818 


3.95 


15.0 


3.95 


16.0 


3.95 


17.430 


3.95 


18.0 


3.95 


18.432 


3.95 


20.0 


3.95 


22.1184 


3.95 


32.0 


3.95 


DATA 




ACQUISITION 


A DC 0800 


15.55 


ADC0B04 


3.49 


ADC0B09 


4.49 


ADC0S17 


9.95 


DAC0800 


4.95 


DAC0806 


1.95 


DAC0608 


2.95 


DAC1020 


8.25 


DAC1022 


5.95 


MC140SLG 


1.95 


MC1408L8 


2.95 



f 8000 


8035 


5,95 


8031 


6.95 


IN3-8Q60 


17,95 


INS-8073 


24.95 


8080 


3.95 


8085 


5.95 


8085A-2 


11.95 


8086 


29.95 


8087 


CALL 


8066 


39.95 


80S9 


99.95 


8155 


7.95 


3133 


8.95 


6185 


29.95 


6185-2 


39.95 


8741 


39.95 


8748 


29.95 I 


i 6755 


32.00 J 



r 8200 




8202 


29.95 


6203 


39.95 


B205 


3.50 


8212 


1.80 


8214 


3.65 


8216 


1.75 


8224 


2.25 


6226 


1.80 


8228 


3.49 


B237 


19.95 


8238 


4.49 


B243 


4.45 


8250 


10.95 


8251 


4.49 


8253 


6.95 


8253-5 


7.95 


9255 


4.49 


8255-5 


5.25 


9257 


7.95 


8257-5 


8.95 


8259 


6.90 


8259-5 


7.50 


8271 


39.95 


8272 


39.95 


8275 


29.95 


8279 


8.95 


8279-5 


10.00 


8282 


6.50 


8233 


6.50 


8284 


5.50 


9286 


6.50 


B287 


6.50 


B2S8 


25.00 


I 6289 


49.95 



FUNCTION 


GENERATORS 


MC4024 


3.95 


LM566 


1,49 


XR2206 


3.75 


8038 


3.95 




INTERSIL 


ICL7103 


9.50 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7660 


2.95 


ICLB03S 


3.95 


ICM7207A 


5.59 


ICM7208 


15.95 



6800 


68000 


59.95 


6800 


4.95 


6802 


7.95 


6*04 


13.90 


6809 E 


19.95 


6809 


12.95 


6810 


2.95 


6829 


4.95 


6821 


3.25 


6S2B 


14.95 


6840 


12.95 


6843 


34,95 


6844 


25,95 


6845 


14.95 


6847 


12,25 


6850 


3.45 


6852 


5.75 


6860 


9.95 


6862 


11.95 


6875 


6.95 


6880 


2.25 


6893 


24.95 


66047 


24.95 


684 B8 


19,95 


6800 


1MHZ 


88B00 


10.95 


68B02 


22,25 


68B09E 


29.95 


6BB09 


29.95' 


68B10 


7.95 


6BB21 


12.95 


■1141 


35.95 


68B50 


12.95 


6BB00 


- 2 MHZ , 





6500 






1 MHZ 




6502 




5.95 


6504 




6.95 


6505 




8.95 


6507 




9.95 


6520 




4.35 


6522 




8.75 


6532 




11.25 


- 6545 




22,50 


6551 


2 MHZ 


11.95 


6502A 




9.95 


6522A 




11.70 


6532 A 




12.40 


6545 A 




28.50 


6551 A 


3 MHZ 


12.95 


Ls502B 




14.95 



EXAR 



XR2206 


3.75 


XR2207 


3.85 


XR2208 


3.90 


XR2211 


555 


XH2240 


325 




9000 SERIES 


9316 


1.00 


9334 


2,50 


9368 


3.95 


9401 


9,95 


9601 


,75 


9602 


1.50 


96S02 


1.95 



JDR MICRODEVICES, INC. 

1224 S- Bascom Avenue 

San Jose. CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

t 1982 JDR MICRODEVICES. INC. 



VISIT OUR 
RETAIL STORE 



— NEW HOURS — 

M-W-F, 9-5 

T-Th.,9-9 Sat. 11-3 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS. For shipping include 52 lor UPS Ground or $3 lor UPS Blue 
Label Air Items over 5 pound! require ad oil. no ii shipping charge* 
Foreign c-rders include sullicienl amount lonhipping There imadO 
minimum order Bay Area and Lot flngelpv Counties add 6 . Sales 
Tan. Other Calilornm residents add 6 Sales Tan We reserve the 
fight lo substitute, manufacturer No! responsible lor typographical 
errors. Pncesare subiecl to change without notice. We will match or 
beat any competitor & price provided it is not below our cost. 



CIRCLE S6 ON FREE INFORMATION CARD 



2716 



16K EPROMS 



$095 

VEACH 



2732 



32K EPROMS 



EACH 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



74LS00 



IC SOCKETS 



74LS00 


.24 


74LSS6 


.39 


74LS169 


1.75 


74LS323 


3,50 


74LS01 


.25 


74LS90 


.55 


74LS170 


1.49 


74LS324 


1.75 


74LS02 


.25 


74LS91 


.89 


74LS173 


.69 


74 L 5352 


1.29 


74LS03 


.25 


74LS92 


.55 


74LS174 


.55 


74LS353 


1.29 


74LS01 


.24 


74LS93 


.55 


74LS175 


.55 


74LS363 


1.35 


74LS05 


.25 


74LS95 


.75 


74LS1S1 


2.15 


74LS364 


1.95 


74LS08 


,28 


74LS96 


.89 


74LS189 


8.95 


74LS365 


.49 


74LS09 


.29 


74LS107 


.39 


74LS190 


.89 


7.1 LS 366 


.49 


74LS10 


.25 


74LS109 


.39 


74LS191 


.89 


74LS367 


.45 


74LS11 


.35 


74L3112 


.39 


74L5192 


.79 


74LS368 


.45 


74LS12 


.35 


74LS113 


.39 


74LS193 


.79 


74LS373 


.99 


74LS13 


.45 


74LS114 


.39 


74LS194 


.69 


74LS374 


.99 


74LS14 


.59 


74LS122 


.45 


74LS19S 


.69 


74LS377 


1.39 


74LS1S 


.35 


74LS123 


.79 


74LS196 


.79 


74LS37B 


1.13 


74LS20 


.25 


74LS124 


2.90 


74LS197 


.79 


74LS379 


1,35 


74LSZ1 


.29 


74LS125 


.49 


74LS221 


.89 


74LS3B5 


1.90 


74LS22 


.25 


74 LSI 26 


.49 


/4LS240 


.95 


74LS38C 


.45 


74LS26 


.29 


74LS132 


.58 


74LS241 


.99 


74LS390 


1.19 


74LS27 


.29 


74 LSI 33 


.59 


74LS242 


.99 


74LS393 


1.19 


74LS28 


.35 


74LS13B 


.39 


74LS243 


.99 


74LS395 


1.19 


T4LS30 


.25 


74LS137 


.99 


74LS244 


.99 


74LS399 


1.49 


74LS32 


.29 


74LS13B 


.55 


74LS245 


1.49 


74LS424 


2.95 


74LS33 


.55 


7JL5139 


.55 


74LS247 


.75 


74LS447 


.37 


74LS37 


.35 


74LS14S 


1.20 


74LS24S 


.99 


741S490 


1.95 


74LS38 


.35 


74 LSI 47 


2.49 


74LS249 


.99 


74LS624 


3.99 


74LS40 


.25 


74LS14S 


1.3S 


74LS251 


.59 


74LS668 


1.69 


74LS42 


.49 


74LS151 


.55 


74LS253 


.59 


74LS669 


1.89 


74LS47 


.75 


74LS1S3 


.55 


74LS257 


.59 


74LS670 


1.49 


74LS48 


.75 


74L5154 


1.90 


74LS258 


.59 


74LS674 


9.65 


74LS49 


.75 


74LS15S 


.89 


74LS259 


2.75 


74LS682 


3.20 


74LS51 


.25 


74LS156 


.89 


74LS2S0 


.59 


74LS6B3 


3.20 


74LSS4 


.29 


74LS157 


.85 


74L5266 


.55 


74LS684 


3.20 


74LS55 


.29 


74L515B 


.59 


74LS273 


1.49 


74LS6B5 


3.20 


74LS63 


1.25 


74LS1G0 


.89 


74LS275 


3.35 


74LS668 


2.40 


74LS73 


.39 


74L5161 


.65 


74LS279 


.49 


74LS6S9 


3.20 


74LS74 


,35 


74LS162 


.69 


74LS280 


1.98 


74LS7B3 


24.95 


74LS75 


.39 


74LS163 


.65 


74LS2S3 


.69 


81LS95 


1.49 


74LS76 


.39 


74LS164 


.69 


74LS290 


.89 


S1LS96 


1.49 


74L578 


.49 


74LS1S5 


.95 


74LS293 


.89 


81LS97 


1.49 


74LS83 


.HI 


74LS166 


1.95 


74LS295 


.99 


81LS98 


1.49 


74LS85 


.89 


74LS168 


1.T5 


74LS29S 


.89 


25LS2521 


2.80 










74LS299 


1.75 


25LS2559 


4.25 





1-99 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


1 6 pin ST 


.17 


.13 


IB pin ST 


.20 


.18 


20 pin ST 


.29 


.2T 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


64 pin ST 


4.25 


call 


ST = SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.89 


.52 


16 pin WW 


.69 


.58 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.98 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1.80 


WW = WIREWRAP 


16 pin ZIF 


6.75 


call 


24 pin ZIF 


9.95 


call 


28 pin ZIF 


10.95 


call 


ZtF - TEXTOOL 


[Zero Insertion Force) 



7400 



CMOS 



Prices Slashed^ 




74S00 




74SO0 
74S02 


.32 
.35 


74S163 
74S1B8 


1.95 
3.95 


74S03 


.35 


74S169 


3.95 


74S04 


.35 


74S174 


.95 


74S05 


.35 


74S175 


.95 


74SQB 


.35 


74S1B1 


3.95 


74S09 


.40 


74S1B2 


2.95 


74S10 


.35 


74S1BB 


1.95 


74S11 


.35 


74S1B9 


6.95 


74S15 


.35 


74S194 


1.49 


74S20 


.35 


74S195 


1.49 


74S22 


.35 


74S196 


1.49 


74S3Q 


.35 


74S197 


1.49 


74S32 


.40 


74S201 


6.95 


74S37 


.88 


74S225 


7,95 


74S38 


,85 


74S240 


2.20 


74S40 


.35 


74S241 


2.20 


74S51 


.35 


74 S 244 


2.20 


74S64 


.40 


74S251 


.95 


T4S65 


.40 


74S253 


.95 


74S74 


.50 


74S257 


.95 


74S85 


1.99 


74S258 


.95 


74S86 


.50 


74S260 


.79 


74S112 


.50 


74S274 


19.9S 


74S113 


.50 


74S275 


19.95 


74S114 


.55 


74S2B0 


1.95 


74S124 


2.75 


74S287 


1.90 


74S132 


1.24 


74S2S8 


1.90 


74 5133 


.45 


74S2B3 


B.B9 


74 SI 34 


.50 


74S301 


6.95 


74S135 


.89 


74S373 


2.45 


74 SI 38 


.85 


74S374 


2.45 


74S139 


.85 


74S3B1 


7.95 


74S140 


.65 


74S3B7 


1.95 


74S1S1 


.95 


74S412 


2,98 


74S153 


.95 


74S471 


4.95 


74S157 


.95 


74S472 


4.95 


74S158 


.95 


74S474 


4.95 


74S161 


1.95 


74S4S2 


15.25 


74S162 


1.95 


74S570 


2.95 






74S571 


2.9sJ 



CONNECTORS 

HS232 MALE 2.95 

AS232 FEMALE 3.50 
RS232 FEMALE 

RIGHT ANGLE 5.25 
RS232 HOOD 
S-100ST 
.S-100 WW 



DIP 
SWITCHES 

■1 POSITION .85 

[ 5 POSITION .90 

6 POSITION .90 

7 POSITION .95 
L8 POSITION .95 . 



VISA 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE. LET US KNOW AND 

WELL MEET OR BE A T THEIR PRICE' 

I SEE TERMS BELOW> 

* Computer managed inventory- 
virtually no back orders! 

* Very competitive prices! 

* Friendly staff! 

+ Fast service — most orders 
shipped within 24 hours! 



LED DISPLAYS 



HP 5082-7760 
MAN 72 
MAN 74 
FND-357 (359) 
FND-500 (503) 
. FND-507 (510) 



.6" CC 1.23 

.3- CA .99 

.3" CC .99 

.375 CC 1.25 

15" CC 1.49 

.5" CA 1.49 j 



LEDLAi 




1-99 100-up 


Jumbo 




Red 


.10 .09 


Jumbo 




Green 


.18 .15 


Jumbo 




Yellow 


.18 .15 J 



74132 
74136 
74141 
74142 
74143 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
741SS 
741E6 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74 180 
74181 
741B2 
741B4 
741B5 
74186 
74190 
74191 
74192 
74193 
741S4 
74195 
74196 
74197 
74198 
74199 
74221 
74248 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74264 
74285 
74290 
74293 
74298 
74351 
74365 
74368 
74367 
7436B 
74376 
74390 
74393 
74425 
74426 
74490 



4000 


.29 


4527 


1.95 


4001 


.25 


452B 


1 19 


4002 


.25 


4531 


.95 


4006 


.89 


4532 


1.95 


4007 


.29 


4538 


1.95 


400B 


.95 


4539 


1.95 


4009 


.39 


4541 


2.64 


4010 


.45 


4543 


1.19 


4011 


.25 


4553 


5.79 


4012 


.25 


4555 


.95 


4013 


.38 


4556 


.95 


4014 


.79 


4581 


1.95 


4015 


.39 


4582 


1.95 


4016 


.39 


4564 


.75 


4017 


.69 


4585 


.75 


4018 


.79 


4702 


12.95 


4019 


.39 


74C00 


.35 


4020 


.75 


74C02 


.35 


4021 


.*9 


74C04 


.35 


4022 


.79 


74C09 


.35 


4023 


.29 


74C10 


.35 


4024 


.65 


74C14 


.59 


4025 


.29 


74C20 


.35 


4025 


1.65 


74C30 


.35 


4027 


.45 


74C32 


.39 


4028 


.69 


74C42 


1,29 


4029 


.79 


74C48 


1.99 


4030 


.39 


74C73 


.65 


4034 


1.95 


74C74 


.65 


4035 


.65 


74C76 


.80 


4040 


.75 


74CB3 


1.95 


4041 


.75 


74 CBS 


1.95 


4042 


.69 


74CSB 


.39 


4043 


.85 


74C89 


4.50 


4044 


.79 


74C90 


1.19 


4048 


.85 


74C93 


1.75 


4047 


.95 


74C95 


.99 


4049 


.35 


74C107 


.89 


4050 


.35 


74C150 


5.75 


4051 


.79 


74C151 


2.25 


4053 


.79 


74C154 


3.25 


4060 


.89 


74C157 


1.75 


4066 


.39 


74C1 60 


1.19 


4068 


.39 


74C1S1 


1.19 


4069 


.29 


74C162 


1.19 


4070 


.35 


74C163 


1.19 


4071 


.29 


74C164 


1.39 


4072 


.29 


74C165 


2.00 


4073 


.29 


74C173 


.79 


4075 


.29 


74C174 


1.19 


4076 


.79 


74C175 


1.19 


407B 


.29 


74C192 


1.49 


4081 


.29 


74C193 


1.49 


4082 


.29 


74C195 


1.39 


4085 


.95 


74C200 


5.75 


40B6 


.95 


74C221 


1.75 


4093 


.49 


74C373 


2.45 


4098 


2.49 


74C374 


2.45 


4099 


1.95 


74C901 


.39 


14409 


12.95 


74C902 


.85 


14410 


12.95 


74C903 


.85 


14411 


11.95 


74C905 


10.95 


14412 


12.95 


74C906 


.95 


14419 


7.95 


74C907 


1.00 


14433 


4.1B 


74C908 


2.00 


4502 


.95 


74C909 


2.75 


4503 


.85 


74C911 


8.95 


4508 


1.95 


74C912 


8.95 


4510 


.85 


74C914 


1.95 


4511 


.85 


74C915 


1.19 


4512 


.85 


74C918 


2.75 


4514 


1.25 


74 C 920 


17.95 


4515 


1.79 


74C921 


15.35 


4516 


1.55 


74C922 


4.49 


4518 


.89 


74C923 


4.95 


4519 


.39 


74C925 


5.95 


4520 


.79 


74C926 


7.95 


4522 


1.25 


74C92B 


7.95 


4526 


1.25 


74C929 


19.95 



1982 JDR MICRODEVICES, INC. 



CIRCLE 66 ON FREE INFORMATION CARD 













TRANSISTORS DIODES 




PN2222 


NPN SWITCH 


TO-92 


10/1 .00 


100/8.99 




PN2907 


PNP SWITCH 


TO-92 


10/1.25 


100/10.99 




2N2222 


NPN SWITCH 


TO-18 


3S 


50/10.99 




2N2907 


PNP SWITCH 


TO-18 


75 


50/10.99 




2N3055 


NPN POWER 


TO-3 


.79 


10/6.99 




3055T 


NPN POWER 


TO-220 


.69 


10/5.99 




2N3904 


NPN SWITCH 


TO-92 


10/1.00 


100/6.99 




2N3906 


NPN SWITCH 


TO-92 


10/1.00 


100/8.99 




N4148{IN914) 


SWITCHING 




25/1.00 


1000/35.00 




N4004 


RECTIFIER 




10/1.00 


100/8.99^H 


CARD 


^^^^^^^^^ 













LINEAR 










RCA 




LM301 


.34 


LMttt 


.99 


NE554 


2.95 


LM1498 


.65 


CA 3023 


2.7S 


CA 3082 


1.85 


LM301H 


.79 


LH350K 


4.95 


LMS65 


.99 


LM1558H 


3.10 


CA 3039 


1.29 


CA 3083 


1.55 


LM307 


.45 


LM350T 


4.50 


LM566 


1.49 


LM1900 


2.37 


CA3046 


1.25 


CA 3088 


.90 


LM30S 


,S9 


LM3S8 


.99 


LM5S7 


.89 


LM1S12 


8.25 


CA3059 


'2.90 


C A 3089 


2.99 


LM30BH 


1.15 


LM35B 


1.79 


NE570 


3.95 


LM1930 


3.50 


CA 3060 


2.90 


CA 3096 


3.49 


LM305H 


1.95 


LM37B 


3.75 


NE571 


2.95 


LM1B71 


5.49 


CA 3065 


1.7S 


CA3130 


1.30 


LM309K 


1-15 


LM377 


1.95 


NE592 


2.75 


LM1S72 


5.49 


CA 3080 


1.10 


CA3140 


1.15 


LM310 


1.75 


LM378 


2. SO 


LM703 


.99 


LM1B77 


3.25 


CA 3081 


1.85 


CA3146 


1.85 


LM311 


.64 


LM379 


4.50 


LM709 


.53 


LM1999 


1.95 






CA3160 


1.19 


LM311H 


.89 


LM380 


.89 


LM710 


.75 


LM1896 


1.75 










LM312H 


1.75 


LM380N-8 


1.19 


LM711 


.79 


LM2877 


2,05 




T 






LM317K 


3.95 


LM3S1 


1.50 


LM7Z3 


.49 


LM2878 


2.25 




Ti 




LH317T 


1.19 


LM3S2 


1.60 


LU723M 


.55 


LM290D 


.85 


TL494 


4.20 


75365 


1.95 


LM318 


1.49 


LM383 


1.95 


LM733 


9B 


LM2801 


1.00 


TL496 


1.85 


75450 


.59 


LM318H 


1.59 


LM3B4 


1.95 


LM741 


.35 


LM3900 


.59 


TL497 


3.25 


75451 


.39 


LM31SH 


1.90 


LH386 


.89 


LM741N- 


14 .35 


LM3905 


1.25 


75107 


1.49 


75452 


.39 


LM319 


1.25 


LM3B7 


1.40 


LM741H 


.40 


LM3909 


.98 


75110 


1.95 


75453 


.39 


LM320(see7SOQ) 


LM389 


1.35 


LM747 


.59 


LM3911 


2.25 


751 SO 


1.95 


75454 


.39 


\.t*322 


1.65 


LMSM 


1.95 


LM748 


.59 


LM3914 


3.95 


75154 


1.95 


75491 


.79 


LM323K 


4.95 


LM392 


.59 


LM1014 


1.19 


LM3915 


3.95 


75189 

75189 


1.25 
1.25 


75492 
75493 
7S494 


,79 
.69 
.99 


LM334 


.59 


LM354H 


4,50 


LM1303 


1.95 


LM3916 


3.95 


LM329 


.55 


LM399H 


5.00 


LM1310 


1,49 


MC4024 


3.95 






LM331 


3.95 


NE531 


2.95 


MC1330 


1.59 


MC4044 


4.50 










LM334 


1.19 


NE536 


8.00 


MC1349 


1.99 


RC4136 


1.25 










LM335 


1.4Q 


NE555 


.34 


MC13S0 


1.19 


RC4151 


3.95 




!■% i f" 






LM336 


1.75 


NE556 


.65 


MC135B 


1.69 


LM4250 


1.75 




Bl Ft 




LM337K 


3.95 


NE559 


1.50 


MC1372 


5.95 


LM4500 


3,25 


TL071 


.79 


TL084 


2,19 


LM337T 


1.95 


NE555 


.34 


LM1414 


1.59 


L Ml 3080 


1.29 


TL072 


1.19 


LF347 


2.19 


LM338K 


G.95 


NE55B 


.85 


LM1458 


.59 


LM 13600 


1.49 


TL074 


2.19 


LF351 


.60 


LM339 


.99 


NE559 


1.50 


LM14B8 


.59 


LM 13700 


1.49 


TL081 


.79 


LF353 


1.00 


LM3-10 (sec 7800 


NEftl 


24.95 


LM1489 


.69 






TL0S2 


1,19 


LF355 


1.10 


















TL083 


1,19 


LF356 
LF357 


1.10 
1.40 




H » TO-5 CAN 


T = 


TO-220 


K 


;TO-3 













' RIBBON CABLE 




SINGLE COLOR 


COLOR CODED 


CONTACTS 


1" 


10' 


V 


10' 


10 


.50 


4.40 


.63 


7.30 


20 


.65 


5.70 


1,25 


11.00 


26 


.75 


6.60 


1.32 


11.60 


34 


.98 


8.60 


1.65 


14.50 


40 


1.32 


11.60 


192 


16.80 


L 50 


1.36 


12.10 


2.50 


22.00 



WIREWRAP CARDS 

FR-4 Epoxy Glass Laminate 
With Gold Plated Contact Fingers 

S-100 BUSS 

P1Q0-1 Bare — No Foil Pads 15.95 

PI 00-2 Horizontal BUSS Z2.95 

P100-3 Vertical BUSS 22.95 

P100-4 Single Foil Pads Per Hole .... 23.95 

APPLE 

P500-1 Bare — No Foil Pads 15.95 

P50d-3 Horizontal BUSS 22.95 

P500-4 Single Foil Pads Per Hole 23.95 

IBM 

tBM-PR BUSS Lines + Pads 55.00 

GENERAL PURPOSE 

22/44 PIN ( .156" SPACING) 

P441-3 Vertical BUSS, 45" x 6" 13.95 

P442-3 Vertical BUSS, 4,5" x 9" 14.95 

36/72 PIN (.1" SPACING) 

P721-3 Vertical BUSS, 4.5" x 6" 13.95 

P722-3 Vertical BUSS, 4.5" x 9" 14.95 



WE HAVE THE 
COMPLETE LINE 

OF IDC AND 

D-SUBMINIATURE 

CONNECTORS 



BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 

Apple II Users Guide 1S.95 

CRT Controller's Hand took » » . . . , t ,'$.95 
| 63000 Assembly Language 

Programming ,.■.,.,«■■..... 16.99 
CBASIC User Guide 1500 

SYBEX 

Youf Your Firsl Computer •«..,.., H.95 

The CP/M Handbook 14.95 

The PASCAL Handbook ..»...;.. 10.95 
Microprocessor Interfacing 

Techniques ..»..»♦».,-,.... 17.95 j 

MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
I Over 800 pages of manufacturers data 
| sheets on most commonly used IC's. 

Includes: 
I + TTL — 74/74LS and 74F 
CMOS 
Voltage Regulators 

* Memory — RAM, ROM. EPROM 

* CPU'S — 6800, 6500, Z80, 8080, 
8085, 8086/8 

* MPU support 4 interface — 6800, 
6500. Z80, 8200, etc. 





VOLTAGE 




RE 




?aa5T 


.89 


7905 T 


.99 


780 BT 


.89 


790BT 


.99 


7B12T 


M 


791 2T 


.99 


7S15T 


.89 


791 ST 


.99 


7B24T 


.» 


7924T 


.99 


TtOSK 


1.35 


7905K 


1.49 


7S12K 


1,39 


791 2 K 


1.49 


7B15K 


1.39 


791 5 K 


1.49 


7B24K 


1.3S 


7924 K 


1.49 


78L05 


,69 


79L0S 


.79 


78 LIS 


.m 


79L12 


.79 


7BL15 


.63 


79L15 


.79 


TIH05K 


9.95 


LM323K 


4.95 


7SH12K 


9.95 


UA7SS40 


1.95 




T - TO-220 


K = TO-3 






L = 


T092 





DISK DRIVES 

TANDON 

TM100-1 5'/. (FOB IBM) SS/DD 229.00 
TM100-2 5W" (FOR IBM) DS/DD 295.00 

SHUGART 

SA 400L 5'.- (40 TRACK) SS/DD 199.95 

SIEMENS 
FD100-8 s ss/dd »-(««- i 

(BOI REPLACEMENT) 259.00 

PERTEC 

FD-200 sit ss/dd 179.95 

, FN-250 s . osmo 1 99.95 J 



CABINET FOR 5W 
DISK DRIVE 

* COLOR MATCHES APPLE 

* FITS SHUGART 

SPECIAL — s 29.95 

BYPASS CAPS 

.01 UFDISC 100/6.00 

.1 UFDISC 100/8.00 

.1 UF MONOLITHIC 100/15.00 



WE NOW STOCK A 

COMPLETE LINE OF 

DISC, ELECTROLYTIC, 

MONOLITHIC AND 

TANTALUM CAPACITORS 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

5QPCS.SAMEVALUE .025 E A. 

100 PCS. SAME VALUE .02 EA. 

1000 PCS. SAME VALUE .015 EA., 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose. CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-1 10 

1992 JOB MICH ODE VICES. INC. 



VISIT OUR -NEW HOURS - 

RETAIL STORE j.^V'tl 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 



TE GMS For *mpp*ng mCluOr $2 lor UPS GrOvnd or S3 Tor UPS Bk-f 
Label Air iirmi ow S> poundi require additional shipping chargr* 
Foreign order*, include iufTieienl amount ror tfrippmg, Tn.n ■> jSIO 
minimum ordipr 8,iy Area and Lo* An-gelei CounHei add 6' i S*ir* 
Ta* Olher Calilorntdj •■-■- denli add b Sale* Ta« A# r. ■ ,. ' + . th* 
right lo mbiHtule manufacluier Not rviponvbie tor typo graphic ji 
-noi, Pnc« arr subirctio change wiihoul notice We *lH fralch qi 
heal any compeMor ■, pfice provided il n not below out catt 
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4116 16K DYNAMIC RAMS 250NS 8/ $ 1 1 9 sl 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



H e>N VIEWMAX 80 1 ¥ DISK DRIVE 



A Full Function 80 column card 
for Apple II* — Compare these 
features with any other: 

* 7x9 dot matrix; Upper and 
lower case with true 
descenders 

* Soft Video switch 

* Inverse video characters 

* Shift key support 

* Fully compatible with Apple* 
DOS, CP/M*, PASCAL, and 
most popular word 
processors 

* 2 YEAR WARRANTY 

$21995 



JDR COOLING FAN' 

FOR YOUR APPLE II 

* Easy installation — no 
modification of Apple 
required 

* Eliminates overheating 
problems 

* Switch on front controls tan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 



* Futly Apple* compatible 

* 35 Track — Will read half 
tracks! 

* Use with our controller 
(call for price) or with 
your Apple controller 

•*• Price includes case and 
cable — ready to plug in 

* Attractive cabinet 
matches Apple drive 

* 90-Day Warranty 



$ 299 



95 



*69 



95 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE, LET US KNOW AND 

WE'LL MEET OR BEAT THEIR PRICE' 

iSEE TERMS BELOW: 

* Computer managed inventory — 
virtually no back orders! 

* Very competitive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! 



JDR16KRAMCARD 

For Apple II* 

* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc T " 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEAR WARRANTY 

ASSEMBLED & TESTED c j| M 95 

WITH WARRANTY "'I*! 

KIT — INCLUDES ALL S/IA95 

PARTS & INSTRUCTIONS. . . *1U 

BARE PC CARD 31/195 

, WITH INSTRUCTIONS * II 



MONITORS 

GREEN PHOSPHOR 

NECjbizoim M69 00 

ZENITH ZVM 121 $ 119 00 

COLOR 

AMDEK color 1 533500 



OKIDATA PRINTERS WsW' DISKETTES 



* 120 cps, 9x9 Dot Matrix 

* 50% faster than EPSON 

* Parallel and Serial interfaces 
are standard 

ML-82A M79 50 

ML-83A $ 699 95 

ML-84 parallel... $ 1 059 00 

CALL FOR PRICES ON 62A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 
AND INTERFACE CARDS AVAILABLE 



ATHANA ss SO SOFT ...24.95 
MEMOREX SS SO SOFT 26.95 
VERBATIM SS DD SOFT 29.95 
VERBATIM 10 sect, hard 29.95 

NASHUA 

TOP QUALITY — LOW PRICE! 
Single Sided, Single Density 
Soft Sectored with Hub Ring 

$19.95 box of 10 



NEWPORT 
PROSTICK 

Professional Quality 
Atari-Type Joystick 
Extremely Rugged — Actual 
Arcade game Joystick 
All parts are replaceable 
6 Month Warranty 



$ 31 



00 



EA 



$ 59 



95 



PR 






POWER SUPPLY $ 39 95 

MOUNTED ON PC BOARD 

MANUFACTURED BYCONVER 

+5 VOLT 4 AMP 

±12 VOLT 1 AMP 



SPECIAL THANKS TO 
MARC AND AL FOR 
THEIR HARD WORK 
AND DEDICATION 



•APPLE IS A TRADEMARK OF APPLE COMPUTER. INC 



1962 JDH MICHODEVICES. IMC. 
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SPARTAN 



L led routes Inc. 



CTC9R 




$139.95 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



Philips Remote 
Cable Converter 



r Micro computtr ttttaGl&re * QujTj .c-UJiiroiiefl 
It's tort rfl piitjri £ flrmnl drtfl • 60 chic W 
se*c&gns * Frognmnvilii* inn* tfn A Off * E4 
lnKir LED digital don * Fivariii fAinr.fi mem- 
ory £ item plus Kin • Wirww hind held 
irrFn-nd trinnrnfifl* lylttm * Ail [tart he frit 
rjrie * Aiijubki lo in« bring; Wtvwvi • Oflf 



CABLE TV ACCESSORIES 



en 
O 

z 

o 

cc 

F 
O 

ULI 

I 

111 

Q 
Q 
< 

DC 

188 



TV own Swrtcn 



-WAY SWITCH for 

printers, modems. 

& computers 

(RS232) 

$119.95 



L°V° as j 



Sleek Basic Phone 



• Sort tojch keyboard • Uni- 
versal dial (works on all phone 
Sines) • 2 tone electronic ringer 

• Wall tioDk (included) • Use 
as desk or wall phone. 



four (4} memory phone - S26.95 




^SCOTCH DISKETTES 

S'/4 SSDD Solt Box 10 $29.95 
5S* DSDD Soft Box 10 S39.95 



REFURBISHED 
MONITORS 

9", 1 2", Commercial Grade 
as low as $49.95 



a 




EPSON PRINTERS 

IvIXSO F/T 

with Graff rax Plus 

S529.00 



Portable IC 

Color Pattern Generator 

• Gtvffriiis ID UiUi Eii;ern: indwWg cnu- 
hateh. 7 ■*. \ i rjoi . cju«t rainbow 2nd purviy * 
Compict tor canvcnhtrii lie-d wtvib uw • Vary 
ruOtjefl iluminum jjirj s.|«i u« tor rtii.b My 
and ?4i.*;n;,nci ■ SclKtl Ou.puls pn 3 eJunrtfJl * 
AditflUtillr RF Output into 75 orm lOirJ loi i 
itrcng ngrvl *i3h irrr TV Mr * HTSC compihtu* 



SJCmmm 




MODEL 1210 

'135.00 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/on/off Fine Tuning $94,95 
58 Channel Wireless $1 09.95 




40 Chan nel VHF to UHF 
fa»\;r~ Block Converter 




28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables $38.95 



Volume 
Discounts 

Mm Order S25 00 



Visa MC BAC Amen '■ 
COD money order check 

Add lor Shipping 



'"•" vwra «5 uu ,. jsm 

international snipping Addl re « .„ Jm 

Prices subiecrio change .™" ° ™™ 

without notice "' D0 l0 S™ m 



COD 2 00 Extra 

'AddT snipping 
tor monitors 

(516) 

499-9500 



** 2510010 50000 
MIX 10 '5000 
75100IO10OO00 
Over 100000 

Mon Th Tu W F 
9-8 9-6 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 
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Free Information Number Page 

56 Abes 158 

3 Active Electronic Sales Corp 1 69 

— Advance Electronics 42,148,149 

72 Advanced Computer Products 177 

21 Albia Electronics 151 

75 All Electronics Corp 166 

45 AMC Sales 157 

51 Anders Precision Instrument Co.... 159 

85 Arizona Electronic Surplus 171 

13 Bcckman Instruments, Inc.. Cover lit 

71 Beta Electronics 167 

24 B&K Precision Dynascan Corp II 

35 Cambridge Learning lnc 89 

— C&D Electronics, lnc 166 

96 Chancy Electronics lnc 170 

37 Chemtronics 157 

— CIE, Cleveland Institute of 

Electronics, lnc 34-37 

38 Command Productions 156 

14 Communications Electronics 2 

78 Components Express lnc 169 

99 Computer Products & 

Peripherals Unlimited 169 

79 Concord Computer Products 72 

4 Cooper Tools Cover U 

100 CRT Factory (Lakeside) 159 

65 Digi-Key Corporation 178-179 

87 Digitron Electronic 172 

41 Direct Video Sates 154 

70 Dokay Computer Products, lnc 173 

60,61 DX Tele-Labs 15S 

— EduCALC Publications 21 

28 Electronic Rainbow lnc ...147 

92 ElectronicSpecialists, lnc 180 

— Electronic Technology Today .......... 78 

40 Enterprise Development Corp 156 

94 Etco Electronics 170 

39 Etronix 154 

43 Fi restick Ante nna Company 156 

9 Fordham Radio 29,31,33 

69 Formulalnternationallnc. 168 

III Gilco International, lnc 182 

11 Gillaspie & Associates lnc 38 

— Gladstone 84 

20 Global Specialties Corp 13 

— Grantham College of Engineering.. 160 

— Graymark 171 

95 Hal-tronix 180 

5,6 Heath Company 68-69,53-55 

23 Hickok Electrical Instrument Co .... 27 

48 Illinois Audio 160 

— Information Unlimited.. 116 

53 Internationa] Test 

Instrument Corp. 159 

64 Jamcco Electronics 174,175 

47 Jan Crystals 154 

113 Javaneo 180 

66 JDR Microdevices, lnc 184.185.186,187 

15 Jim-pak Electronics Components ... 15 

54 Kalgto Electronics Co., lnc 159 

86 Knapp 170 

36 L-Com, lnc 160 

8 Lead ing Edge Prod nets Cover IV 

— McGraw Hill Book Clubs 138-141 

55 Mean Electronics ,. 159 

— Memotech Corporation 58 

98 MFJ Enterprises, lnc 164 

90 Micro-Mart 176 

— ■ Monarchy Engineering, Inc. 182 

91 Mountain West 166 

81 MP Systems 182 

115 Multitech Electronics, lnc 116 

52 Nationwide G.H.Z 159 

— Nesda 89 

— Netronics R & D Ltd 126 

88 Network Sales, lnc 172 

— New Horizons 145 

— SRI Schools 16-19 

— NTS Schools 120-123 

59 OEM Distributing Co 159 

10" OK Industries lnc 5 

31 Omnitron Electronics 32 

62,63 ORA Electronics 158 



46 

49 
97 
12 
82 

22 
76 

17,67 
68 

S3 
44 

34 
7,30 

93 

16,89 



25 
112 

73 
33 
84 

74 
50 

58 

27 
57 
29 
26 
19 
42 
32,80 



Paia Electronics, lnc 152 

Philips ECG 41 

Philmetrics 154 

Plymouth Electronics Co 180 

Pomona Electronics 25 

PPG Electronics Co., lnc 170 

Protccio Enterprises 106 

Quest Electronics 172 

Radio-Electronics Bookstore 157 

Radio Shack 56.183 

Ramsey Electronics, lnc 181 

R.F. Electronics 171 

Rhoadcs National Corporation 156 

Robotics Age 131 

Sams Books 97-105,30 

Scientific Systems 176 

SCR Electronics Center 164 

Sencore 1 

Simple Simon Electronic 

Kits, lnc 143 

Sinclair Research Ltd 94,95 

Sintec Co 26 

SJB Distributors, lnc 131 

Solid State Sales 164 

Sony Video 24 

Sparlan Electronics lnc 188 

Stavis Electronics, lnc 165 

Symmetric Sound Systems 159 

Tektronix 7 

Teltone Corp 158 

Tlmex/Sinclair User Mag 84 

Triton Marketing Corp 23 

Ungar 158 

Vaco 28 

Vector Electronics Co 62 

VizMfg 9 

Wersi 152 

William B Alcn Supply 22,176 



Chech TTiase Prices On Factory mmB Paris 

* AUTHDHI2ED fflalL ORDER DISTRIBUTORS 

* fllOTfJRGlA fflftO DISTRIBUTOR 



* DON T SEE IT?? GIVE US A CALL!! 



POPULAR MICROWAVE DEVICES — 
MRF901 S3 15 MRF911 S3 15 

2N6603 NEC 02135 

lreplacesMRF9Q2i $9 75 high gam/low noise 
M80 101 S 45 S350 



LINEAR IC'S - 




MC1330A1P 


SI 75 MC1350P SI 20 


MC 1349P 


S140 MC1358P SI 70 


MC 1374P 


S2 40 MC 1496P SI 00 


NE565 


SI 30 MC1458CP1 S 70 


NEKJ4 


S395 MC4558CP1 S 85 


LOW PROFILE SOLOE 


fl pin to 40 pin 


leper pin i20 pin = 20C) 



MISCELLANEOUS - 

P0LASI2E0 LINE CORD -5 FT. S 42 

75 ■ 300 OHM MATCHING TRANSFORMER S 50 



i kcs Electronics Corp. 

P.O. BOK 33205 

Phoenix, Arizona B50B7 
(602) 274 2885 

CODS 

Special Qunntily Pricing Mm Credit 
Card Order Si 5.00. No Mm on COD or Prepard. 
Prepaid Orders Add S2.50 Ship.. Ins.. Handling 




Workaholics. 



Beckman DMMs 
stay on the job when 
others call it quits. 
They're a hard-nosed 
breed of 3V2 digit hand- 
held multimeters you can 
always count on for out- 
standing performance. 

Staying power 

Beckman DMMs 
work up to 2000 hours 
on a common 9V battery 
That's ten times longer 
than other DMMs. And 
to prevent burnout on 

the job, Beckman DMMs can withstand 1500 Vdc loads 
and 6kV transients. Current ranges are protected with a 
2A/250V fuse, and resistance ranges are protected up 
to 500 Vdc. 

Easy to work with 

No matter how hard they work, they're never hard to 
work with. Their single rotary switch makes function and 
range selection simple and sure. For your added conve- 
nience, most Beckman DMMs have built-in 10-Amp capa- 
bility and Insta-ohms* continuity indication. That means 
you never have to carry an accessory shunt or wait for a 
continuity check. 





SELECTION CHART 








MODEL 


SPECIAL FEATURES 


BASK 
DC 

ACCU- 
RACY 


INSTA- 
OHMS' 


10 AMPS 


SUG- 
GESTED 
RETAIL 

PRICE 

IUS.) 


Tech 300 


Basic six functions 


0.5% 






$120 


Tech 310 


Added features 


0.25% 


K* 


*«* 


145 


Tech 310UL 


UL-listed 


0.25% 


V 


V 


155 


Tech 320B 


Audible continuity beeper 


0,1% 


*" 


V 


189 


Tech 330 


High accuracy & true RMS 
(AC & DC) 


0.1% 


V 


*■" 


219 


HD-100 


Heavy duty (drop-proof, 
cont am inat ion- prooO 


0.25% 


*- 




169 


HD-110 


Heavy duty, plus 10 Amps 


0.25% 


V 


V* 


189 



And to make sure 
that the job is done 
right the first time, 
Beckman DMMs have 
superior RF shield- 
ing, and an impressive 
22 Meg-ohm input 
impedance that re- 
duces circuit loading 
to ensure accurate 
readings. 

No matter how 
much the job de- 
mands, you can count 
on Beckman DMMs 
to see you through. 
There's a Beckman DMM just right for every application. 
Use the selection chart to find the model best for you. 

For a closer look at the workaholics, see your 
local Beckman distributor today. To locate the one nearest 
you, call or write Beckman Instruments, Inc., 
Instrumentation Operations, 210 S. Ranger Street, Brea, 
CA 92621. (714) 993-8803. 



BECKMAN 
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See Us Al Booth #11« 



COfflOi^/SPRING'83 

WoHd Conenti CtRlvr and 
nta AppBt**tt 

TTiwrph 



MORE THAN JUST ANOTHER PRETTY RICE. 



Says who? Says ANSI. 

Specifically, subcommittee X3B8 of the American 
National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8* to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines— from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com- 
puter Programmers and Analysts. In short, it's a bunch 
of high -caliber nitpkkers whose mission, it seems, in 
order to make better disks for consumers, is also to 



make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single- 
spaced pages— listing, and insisting upon— hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu- 
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI . . . 

We think you'll want us to make some Elephants 
for you. 



ELEPHANT. HEAVY DUTY DISKS. 

For a free poster-size portrait of our powerful pachyderm, please write us. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
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